










EDITED BY WILLIAM H. MAW AND ALEX. 


‘an ada 





7 


Weekly Sournal. 





G 






RICHARDSON. 


OFFICES FOR ADVERTISEMENTS AND PUBLICATION, 35 & 36, BEDFORD STREET, STRAND, LONDON, W.O.2 








~ VOL, OX.—No, 2861,] 


LONDON: FRIDAY, OCTOBER 29, 1920.  [Bayiteret' at the Gmerat) 


[ Patox...1s oa, BY Porsign Pwr 
——— 








Rubber MANUFACTURERS 
Packings “Biuestone” 


GUTTA PBRCHA & RUBBER, LIMITED., 


Torento 


Y arrow & Co., Ltd., 
rare 2p ENGINEERS, 
SPEEDS UP TO 45 MILES AN gore. 
PADDLE OR STRAMERS O 
Exceptional SHALLOW Dravent. 


Repairs on Pacific Coast 


by YARROWS, =. Victoria, yr 
SHIPBUILDERS, ine oeities AND ENGINEERS. 





A. (}. ‘Vfuntord, Ta. 


CULVER STREET WORKS, COLCHESTER. 
Ow ADMIRALTY A®D War Orrice Lists. 
ENGINES for Torpedo Boats, Yachts, Launches, 
BOILER FEED PUMPS. 

See Advertisement, pages 33 and 100, last week. 

PATENT WATER-TUBE BOILERS, 
AUTOMATIC FEED REGULATORS. 
And Auxiliary Machinery as supplied to the 
Admiralty. 


John H, W itson & Co.,Ltd. 
Birkenhead. 


See Illustrated Advertisement 
Page 135, Oct. 8. 


2179 











LocomotiveShunting Gio 


Steam and Eiectric 


Cranes, 


BXCAVATORS, CRANE-NAVVIES, GRABS, 
CONCRETE-MIXERS, 
SHIPS WINDLASSES, WINCHES, and 
DECK' MACHINERY. 





8569 
Lists oF Stampanp Sizxs ow APPLICATION. 





‘London Office : 
15, VICTORIA STREET, 8.W, 1. 


aig & Donald Ltd., Machine 


Cc 

‘ow. 
Tools see our Tineteted 
Advertisement Me > aeenae week, 1358 
CHANTIBES & ATELIERS 


A 2gustin ormand 


67, rue de Perrey—LE HARVE 
(France). 








pe 3890 
© Boats, Yachts and Fast Boats, 
> an Submersible Boats, 
NORMAND’S Patent Water-tube Boilers, a or Of 
Heating. Engines 

ectric 


Diesel Ol) 
He eS, Lifts 


8. H. HEYWOOD & & > ees LTD., 
REDDISH 


Gicam Hntsiaden (with or 
TOOLS eee Feige Hand. t BOILER MA ane 


DAVIS& PRIMROSE, Loren, Lerra, Ronevnen. 
prtts Patent | iter Co 
Hammers, F Presses, Furnaces, 
Bever, Darling & Co., Lid., 
sso WIND At COMPRUSBING 
(iranes,— Electric, 


HYDRAULIO ana HA 
GBORGR. “goets BL : 
iL 80 00.; Le» 


Des woyere, T 














ENGINES 
: BAULING. 1 
aud PUMPIN 





‘Steam, 

8207 

ie aleseSteel Fob 
(varaniic Werk 





(\ampbells & Hater, Li 


SPECIALISTS IN 

Drillers & Boring Machinery 

for Engine Works and Boller Shops. 
DOLPHIN FOUNDRY, LEEDS. 4547 


achts, Launches or Barges 


Y° Built complete with Steam, Oil er Petrol 
yt. ower td supplied. Od 3551 
YOsPRR & CO., Lap,, Baoan Street, PorTsmouTs. 


C ochran MULTITUBULAR AN 








CROSS-TOBE TYPES. 
Boilers. 
See page 17, Oct. 22. 8205 


HK lectric rca 


8. H. HEYWOOD & 7&9. LID., 


een A 
rop orgings 
write : 
GARTSHERRIE ENGINSERING & FORGE OO., 
50, Wellington Street, Glasgow. __ 8819 
THe GLascow Roiiine Stock anp Piant Works 


urst, Nelson & Co., Litd., 


Builders ofRAl LWAYCARRIAGES, WAGONS 
BLECTRIC CARS and rvEky R DESCRIPTION 
oF RAILWAY and TRAMWAY ROLLING STOCK, 
Makers of WHEELS and Axies, Rattway Piast. 
Forerves, Smira Work, [row anp Brass CasTines. 
Pressep STEEL WORK OF ALL Kinps. 
R tered Office and Chief Works: Motherwell. 
London Office: 14, Leadenhall Street, B.C. Od 3382 


lank Locomotives 
Specification and Workmanship equal to 


Main Line Locomotives. 
R. & W. HAWTHORN, LESLIE & cO., Lrp., 
ENGINEERS, NEWCASTLE-ON- 8308 


xcavators. 


FROM 50 TO 600 YARDS PER HOUR. 


D. Whitaker, 


1, Uwrow Srreer, 


LEICESTER. 
Ct 
“Rees opw 
reer | Boilers. 


the ony H. SPENCE & CO., Hircnin, Herts 
page 15, Oct. 22 


The (Yambridge and paul 


_ Sea C» L 

















7985 











” Patent | Lon 


les Limited, 


seals IRLAM, MANOHESTER. 
FRED WATER HBATERS, 


CALORIFIBRS, BVAPORATORS, } ,ROW's 
OONDENSERS, AIR HBATERS. 
Merrill’s Patent TWIN STE STRAINERS for Pump 


SYPHONIA STEAM TRAPS, REDUCING VALVES 
High-class GUNMETAL STEAM FITTINGS 
ATER SOFTENING and FILTERING. on 


[Taubes and 
IRON AND : 

Stewarts and Lv? 8, | Poe 
41 OSWALD 8T., GLASGOW 
BROAD STREET TAMBMRS, BIRMINGHAM ; 

and LONDON Orricn— 

Wrurcs: uOUsiACt Broad Srrexr, iy ry 
LONDON WARRHOUS 167 Gente Tames S1.,E 

LIVERPOO USH—68,. PARADISE Fa 

MANCHESTER AT LEBAOOS B—, Deanseate. 
CARDIFF WAREHOUS el et Sr. 
BIRMINGHAM WAREHOUSES—Nux Srreer, 


EEPSCOTE 5 
See Advertisement page 28. 8187 





Y 2trow Patent 
ater-Tube 





.. SCOTSTOUR 
as ted, 
. 7 1 


Boilers, Tanke Moori Buoys 


ile 
Pirss, Hoppers, bey tat Won, Repams oF 





eo oar Fs 


Tar 





Die. Piinissed . nO? astings 


and reduce 
Write for sont byl to iseearak 7 ENERAL 
Mreé, Co., Ltd., 


Edmonton, London, N 
ecitacd, NO MOSATNG 
| Yfetallic overing 
all pressures & 


to protect & a 
. As su ed for Hat Clove. 





SparKLers & GENERAL Mre.Oo., Edmonton,N 8. 
ocomotive \raversers 
4 (BLECTRIO). 


——— 8143 
8. H. HEYWOOD & OO., LTD., 
REDDISH. 


I nion ransit 
FREIGHT CONTRACTO: 
SHIPPING 
INSURANCE 
Warenouse Keepers and 
We solicit a trial shipment. 8689 
Chief Office : 381, ARGYLE STREET, GLASGOW 

Cables and Telegrams : “ Transit, Glasgow.” 

ihe Glasgow Railway 
Engineering Compan: 

nein eting 5 tg A 


London Office—12, Victoria Street, 8.W. 





mpany, 





Lrp., 


MANUF. 
RAILWAY CARRIAGE, WAGON & TRAMWAY 
BELS & AXLES. 


WHE 
CARRIAGE & WAGON ree also 
CAST-STEEL AXLE BOX 8337 


ee’s Hydra Proumatic Ash Ej ector. 


Great sa of labour. No noise. ™ dust. No 
dirt, Ashes di ed 20 ft. clear of hag 2s —. Apply, 
F. J. TREWENT & PROCTOR, Lrp., Naval 
teete and Surveyors, 43, Billiter Bidgs., ae i. 
den, B.C. 








iesel Driven en 

400.500 Kw., D.C., 500 or 250 Volts, 320 
R.P.M., in excellent condition. Low " 

Engines and D sons be so! tely. 


Also Two Parsons 
230-250 Volte, D.C, (in pedis 460-500 volts), complete 
— Spare Armature and Condenser. 

xhaust TURBINE SET, Willans-B.0.C,, 200 Bs. 
14/000 Vol ts. Complete with Condenser, Pumps, 


NINGS, 
West Walls, Newcastle-on-Tyne. 








WELDLESS OHAINS. ‘Lap... Coatbridge. 


Manufacturers of and Blectrical BABB 
“Toetrameni Precision 
cad Ofice and Showrooms : I Thea Sale.— 
4, anosViENO FuAUe., LONDON, 8.W. 1. MOTOR-DRIVEN 
1, anion one aaee Gapbehdge. 8194 PLANING MACHINE, 
GOLD MEDAL: Ree AWARDED. To plane 90 ft. by 20 ft. by 10 ft., four Tool Boxes. 
[)»ckbam’s Pa 8 Patent tent Suspended Condition as new. Makers, Buckton & Co. 
GHING FERRY} Price min particularé from— 
ROAD Pee el a NG WORES OOMPANY Les MURRAY, McVINNIB & 0O., Lrp., 
Lowponr Cranes, Grain Blevators, be te. "Mavisbenk Quay. 8749 
Bee lilies. A Advt. oops page 15. 
J. Davis ML 
Rory, ese, 9 Couplings| He _mfen ice <3 
wo 2 ence Tel: 


nomic 


TRernct masters Reed, Becobtea 1794 





Iron and Steel 


T'ubes and Fittings. 
— 8146 
The Scottish Tube Co., Ltd., 









P. & W. MacLellan, Tnsiied, |e 


CLUTHA WORKS, Hore ee ap tsh 
RAILWAY CARRIAGES A: AND WAGONS 
EVERY DESCRIPTION. 


RAILWAY IRONWORK. BRIDGRS, ROOFING, &c. 
Guaseow. Od 8547 


H4 Wiiahteon & (0. 
LIMITED. 


See Advertisement page 54, Oct. 32. 2402 
[['aylor & (Shallen 


Presses oe 


TAYLORAOHALLEN,Lp., Bugineers, BInMiInenAm, 
See Full Page Advertisement, Oct. 15. 


Miaitthew Agee & (%., | Fa 


LevenFrorp WorKS. n, 8653 














See Full Page Advt., pire Oct. 35. 
N ewcastle Shipbuilding we 
legrapbic. rrr Ry “watertight Hiebbura, 
een ephones: H 
BUILDE SOF rentabae tats AND 
Licenses to re SHERWOOD SYSTEM, 
10 BUILDING “Das "BE 70 650 feet. 
RONTAGEH, 1500 feet. 
BK! ec ot rl e | vansporters. 
8. H. HEYWOOD. & 0O., LID., 8143 
REDDISH. 


teel astings. 


Set My HUNDERSON & OO, Aocupaan 
» ON ADMIRALTY LIST, 
John Kirkaldy, Ltd., 
yee: 101, Leapewnact 8r., 8.0.8, 
Works: Buarr Ramen 
and Distil 
perf SP Ea 


ear HAxLow, iiesmx. 
Free Water Di Distillers. 


Main Feed Pum re: 
Mm and Air Pum 
lame me 
&ec. &e, 





—— Cire 


uxiliary Surface eobe. 





Aluminium 

8291 

THE BRITISH ALUMINIUM CO., Lp. 
oe ueen Victoria 5 B.C. 4. 


128, 
Ste rotate pT NG 















Hap Orricz: 24, Robertson Street, Glaagow. 


Fe ery Pine ae, 


BL re 





WIE: ‘ia 














































ZF 
[the Maschaner Steam Users’ 


ASSOCIATION, 
For the prevention of Steam Boiler osions and 
for the attainment of Economy in the LM  aecana 
of Steam. 9, Mounr Srreer 
Engineer: O, B. STROMEYER, M. Lo. BE. 
Founded 1854 by Sia WILLiaM Farepainy 

Certificates of Safety issued under the Factory and 
Workshops Act, 1901. Compensation for es 
and Liabilities paid in case of S Rxplodiens. 
and Boilers inspected during construction. 8443 


[**t. .C.E. Exams.—Successes 

as usual last Exam. by Correspondence Coach- 
ing. Successes by hundreds, several prizes. Sec. 
“0” embraces years’ professional experience. 
Address, 7434, Offices of ENGINEERING. 


rrespondence Courses for 
B.Sc., Inst. O.H., I. Mech. B., all ENGI- 
NEERING BXAMS. Special Courses and Single 
Subjects. Personal tuition a full iculars 
aD yto Mra. TREVOR W. PHILLIPS, B. {Hlows.). | be 
Assoc.M.inst.0.E., M.R.S.I,, ete., 8-10, rafford 
Obambers, 58, South Johu Street, Liverpool. 8423 


["*t. C.E., I. Mech. E., B.Se., 


and all a Examinations.—Mr, G, P. 
KNOWLES M. Inst. C.B., F.S.1,, 
M. eae I., PREPARES CANDIDATES personally 
or by correspondence. Hundreds of successes, 
Courses may commence at any time.—39, Victoria 
St., Westminster, 8.W. 8805 


Pexningtons, University 
Batab. 1876. etait a a ae Engineering 
Bxams. Burol now for 1.0.B. and 1.M.B. Courses, 
96 per cent. passes last Bxams. 8¥0l 


reyn Brassert & Company, 
Engineers, of Ohicago, with Offices at 38, 
Victoria Street, Westminster, London, have been 
AWARDED the CONTRACT for the NEW BLAST 
FURNAOB PLANT of the Royal Dutch Blast 
Furnace & Steel Works concern, at Ymuiden, 
Holland. K 491 























TENDERS. 





INDIA OFFICE, 
WHITEHALL, 
28th October, 1920. 
THE HIGH COMMISSIONER FOR INDIA 
is prepared to receive 
[lenders from such Per- 
sons as may be willing to SUPPLY— 
SCREW COUPLINGS. 
PLATES, OOPPER. a) 
AXLEBORKES. 
SPRINGS, Laminated &c. 
LOCOMOTIVE TANK ENGINES, 
2 ft. gauge. (2). 
The Conditions of Contract may be obtained on 
eee we to the Director General of Stores, India 
ce, Whitehall, S.W. 1, and Tenders are to be 
delivered at that office by Two o'clock p.m. on 
ane d the 12th November, 1920, for No.1, and on 
ay, the 16th November, 1920, for No. 2, after 
which times respectively no Tender will be received. 
Director General of Stores. 
K 480 
AY OF} Oa 


AT 
IRELAND. 
OONTRAOTS FOR 1921. 


The Directors of the Midland Great Western 
Railway of Ireland Company are prepared to receive 


[tenders for the Supply of the 


undermentioned STORES e Contracts to 

commence from the ist of Jan next, and 
terminate on the 31st of December, 192), 

No. of Fo. of 

Form. Form. 

Asbestos & Packing - 26 
Barrows and Trucks- 

Mats - 


Oils - - 
Paints, Colours and 
pWeallpe . | 


Ropes and Canvas fron 29 
steel 30 

Screws, ‘Split Pins, 
Bricks, Slates, Karth- Nails, &c. 
seer Pipe, ae. - Sheet Tin, Lead, 
- Gun Barrel, &. - 

Cement : . Steel meee Axles 
Candles and Soap and Plate - 
Steel & Cappe verTubes, 
eer ates and 
Steel Castings « + 
Staffordshire Iron, 


Gas 
Bolts, Nuts & Rivets 


Drysalteries - 
Fog 8 
Fae ES en Boxes 


} srl 
Ges Manties en 
e zi 
Iron Castings ong ngs 
pe Rubber Goods - 
Lime - 
Leather and Belting 
Lampe and Tinware - 
Locks, Rainwater 
Goods & Hardware Yorkshire Fron - 


Forms of Tender can be obtained 


NERAL STORES DEPA 
stown STATION, DUBLIN. 


Patterns and Samples can be inspected at th 
ee oe on’ and > ¥ + prox., between the 
ours of Ten a.m. an ‘our p.m. (Saturdays, 
mi me. Se Ewalve yey = : = 
mn cannot be allowed to tender tosuppl 
goods to their own patterns, nor can the Companys 
patterns be sent away for ins: 
The Directors will not consider any Tender unless 
furnished on the herr maps 's forms ; nor any Tender 
we Leg oe ahenion 4 peg hen has — made, 
o sent in ed and 
endorse on th the a “ Pee er dy: Me bicen Form 
ny he 
Broadstone ration, D Dubin I as to pode him on 
ere 10 a.m, = the ‘sn vennes 
rectors do = emse 
ae. ry ves to accept 





_ ENGINEERING. 








METROPOLITAN BOROUGH OF OF LRWISHAM. | 
WBIGHBRIDGR. 


aa 


The COUNCIL are prepared to receive 


nders for the ris 
DELIVERY and a gig! of ton 
WEHIGHBRIDGE capable 
lorries at their De is jteeet, 
Lewisham, on fou pared by the Council. 

The Contractor to submit drawings and specifica- 
tion“with their Tender, to state the approximate 
time within which the work would be completed, 
and also the amount they are prepared to allow 
for the exioting wae 

The Form of ‘tract may "be seen and copies of 
the Form of Tender obtained free of charge at the 
Town Hall, Catford (Surveyor’s Department). 

The Tenders, which must be on the Forms 
supplied by the Council, to be enelosed in an en- 
velope, sealed and en dorsed ‘Tender for Weigh- 
i * and be delivered by aeesey 16th Novem- 

920, at the Town Hall, Catford, and placed in 
be oy there provided for ‘the purpose. 
Works must be proceeded with immediately 
on ion of the Borough Surveyor’s order. 
tion to the effect that the Contractor 
will mo such rates of wages and observe such hours 
of labour as are ised Associations of 


y 

or nl _ Trade Unions must be signed by 
each person tendering. 

The Counell a do not bind themselves to accept the 
lowest or any Tender. 

JOHN T. DUFF, 
Deputy Town Clerk. 
Town Hall, 
Catford, 8.B.6. 
25th October, 1920 K 438 


GREAT NORTHERN mee war COMPANY 
(IRELAND.) 


CONTRACTS FOR GENERAL STORES. 


The Directors are prepared to receive 


[renders for the Supply of the 


undermentioned STOR for Twelve 
Months, from the 1st January, 1921. 





No. of 

Form. 
Iron Plates, Bars, 
fnain, Tees, an and 


He ian — ew 


Yorkshire 
Lamps (ony) and 
Brass Carriage 
Fittings, Oiler 
Pa ‘ an 
Enameled Iron 
sey fSzound in oii 
dry), Sheet, 


Leather and Leather 
Goods, and Balata 
Bel ‘ 

Nails 

Oil 


Oilskin Suits ee 
Oils (Burning, Lubri- 
cating, &c., 
Plates ( teel Boiler), 
Steel F ngs, 
Fish Plate Liners. 
Cast Steel Engine 
and Tender eel 
Centres, Roof 
, and Mild 
Steel Plates, Bars, 
Angles, Tees, and 
Channels ... 
ae Twine, Flax, 
and Hemp Gaskin 
Screws (Iron and 
a Split Pins, 


Springs for Engines. 
Carriage % 


Axles 
Beskets, 


Bolts od Prats, Studs, 
Pins, Rivets, and 
Washers ... ste 

Boxes, Farm and 
Market Produce... 

Brass and Copper 
Sheets, Plates, 
Taubes, and Wire, 
Block Tin, Zinc, 
Spelter, and 
Patent Metal 

Buckets, Of] Cans, 
Zine Sheets, Gal- 
vanized Iron 
Sheets, Emery, &c. 

Buffers ‘and “Axle 
Guards for Carri- 
saes and Wagons, 

‘agon nges, 
Bow Framer, 
Os ave a 


Gnsting 


(Ordinary 
a rebars, 


ome ie! ie 
‘olours, &c fro 
in otf and 
Hall’s Teecaese, 
ee. _ to ay &C. «. 
Bioperical ** Fittings, 
mips, &c. one 
Electric Cable and 
Wire eee 


losives, 

ns and bed 
} of a 
or acetylene 
lighting ... 


ag gh Sheet- 
genios (Carriage, 


Tools (Be e), Saws, 
Files, Tool Steel, 
Keys, 
Hammers, 
ree! Spades, 


Tubes and Fittings 
pron). Wire, Wire- 
ors, 


el ns, 


Staples, and 
Point Roddi 
Tubes (Steel—Gal- 
vanized), Cold 
pawn, Weldless 
for Boiters.. 
Upholstery for Carri. 
, Curled Hair, 
inds, Rugs, 
Linoleums, a 
—— t Goods . 


Indiarubber Goods, 
Loco, king, 
Asbestos, &c. .,. 26 a7 


Tenders mast be for of Goods in 
accordance with the samples, de sup 


may be seen at 
the General Stores De Dundalk, bet 
hours of Ten a.m. and cad Pout . stn 


h k 
ye eee ee ee 





‘fender for Stores,” in Meets Sieh onorehes ed 

80 as le x 

sigh Wver Sita Ban hane on the 16th November, 1920, 
The Directors do not bind themse acce 

the lowest or any Tender. opi i 

J. B, STEPHENS, 





Amiens Street Station, i 
K 440 


| MIDLAND GREAT WESTERN RAILWAY OF 
OLD ue POR Bf 


The Directors of 
Railway of fad Gemekap are prepared to receive 


M hegcing re for the Purchase of 


Form of Tender, n, giving fall lars, can be 
obtained on application to the § keeper, General 
Stores Department, Broadstone Station, Dubl: 

Tenders must be posted in time to be seperved at 
Broadstone on Tuesday morning, 9th November, 


1920. 
By Order, PERCY A. HAY, 
Secretary. 
Broadstone Station, Dublin, 
K 426 


25th October, 1920, 
VICTORIAN RAILWAYS. 


THE GOVERNMENT OF THE STATE OF 
VICTORIA, AUSTRALIA, invites 


f hae ers for Contract 
33419, the eee DELIVERY, 
RECTION and TESTI NG or, alterna- 
the "SUPPLY & and DELIVERY ONLY o 
© FURNACE AND EQUIPMENT, and, 
alternatively, for the SUPPLY and DELIVERY of 
UIPMENT and DRAWINGS for BLECTRIC 
F RNACH, for New Workshops. 
Specification, Cond: of Contract, and Forms 
of Pender, may be obtained at the Offices of the 
a erg S a neers, Joun Coarss & Oo., Ltd., 
Victoria elbourne Place, Strand, London, 
Ww.c. 


2. 
Tenders must be addressed to The Secretary, 
Victorian Railways, eee Australia, marked 
“ Tender for Electric Furnace and Equipment,” and 
mailed in time to reach Melbourne on or before 
eleven a.m. on Wednesday, 19th January, 1921. 

A preliminary deposit equal to 1$ per cent. of the 
total amount of the Tender must ‘accompany each 
Tender. 

The Government of Victoria does not bind itself 
to accept the oe or ony Se er. K 470 

(Signed) PETER McBRIDE, 
Agent General for Victoria. 





tivel 
EL. 


the Midland Great Western 











anted for a Resea archi) 

Association.a TRAINED RESBARCH 
to undertake the inv. tion of the corrosion 
pa alas a t 

on to acc to qualifi 

-tions. Applications in “alee, Gane ~ : 
three references to be sent to— > 

Mr. ALLEN BE, MUNBY, 

9, Old Square, 
Lincoln's on W.C. 2. 

not later than November 22nd. K 469 


CONTINUATION CLASSES. = 


THE spa sy AUTHORITY OF GLASGOW: 
pared to consider 


plications from Teachers” 
f ENGINEERING ee all stages! 
MATHEMATICS ——- 1CS a 
ENGINEERING SCIENCE Ba ROTS 
There are no immediate vacancies but the Dames 
of the : “< candidates will on the 
reserve list an ven appointments as vacan 
occur during — [abot = a 
Forms on a 
DIRECTOR 
Glasgow. 








lication can be 


obtai: from the © 
EDUCATION, 129, 


th Str 
oer 





UNION OF SOUTH AFRICA. 
BREBNER SOHOOL, BLOEMFONTEIN. 


W anted, an Assistant 
MASTER for the 5 Sananme 
SCHOOL, Bloemfontein, e Free 
State, South Africa, to commence J 19th 
Boy be an Associate of the Royal 
rene | on the neering" side, 
Ger of of ce in ef some: 
University, b hold the ucation 
Parchment Certificate, England, oe fm Privy 
— Certificate of Scotland, or a Univer 


th in Education, or an equivalent Certificate, 
© will be required to teach Mathematics and 





Ga. R. 


MINISTRY OF MUNITIONS. 
BY DIRECTION OF THE DISPOSAL BOARD. 
(PLANT AND MACHINERY SECTION). 


Fr Sale By Public Tender, 


Closing date November 137TH, ar 10 a.m. 


ACETYLENE WELDING PLANT 
as follows :— 

No. M.K.16638.—One Acetylene Weldin 

ete with ere container, car' 
and oo of spa: 

List of Moseoories issued with Plant Acetylene 
Welding, Watchman No. 101 Complete. 

Blow-pipe Set with seven interchangeable nozzles 
to use from 1-2 ft. to 24 ft. Acetylene per hour. 
Complete in Wood case with full instructions (Set 1). 

Oxygen Pressure oat with pipe pressure 


uge (No. 1). 
= &o pelos Weldin, iy be 
Sanat a quality Hose (No. 2). 
Welding lux tow Cas t Iron and Brass (1 Ib. of 


hs 
each). 
Welding Flux Tempering, er = of each). 
One Syare Carbide oy tb. (No 
Oxygen C hyped 
} in. Swedish Iron Foed Wire (7 Ibs.). 
in, Swedish Iron Feed Wire (3 Ibs.). 
fin. yt! in. Aluminium (@ Ib. of each). 
erro Si {con Cast Sticks, 7 in. dia., ked in 
Stout deal case with straps, hinged lid 
(1 doz.). 
Two cwt. Carbide Bin, 22 swq. steel sheets 
galvanized with gas tight iron or brass 
cover (No. 1). 

M.K.16640.—One Acetylene Welding Plant 
complete with generator container, carbide bins, 
and box of spares. 

List of Accessories issued with Plant Acetylene 
Welding, Watchman No. 101 Complete, 

Blow- a a Set with seven interchangeable nozzles 
to use from 1-2 ft. to 24 ft, Acetylene per hour. 
Complete in wood case with full instructions (Set 1). 

Oxygen oe regulator with pipe pressure 


“ee sea 1). 


3 ply best quality Hose 


Plant 
e bins 


Welling = for Cast Iron and Brass (1 Ib. of 


Pha mux Aluminium A Ib. of each). 
ide Gau ay 0. 

ph Oylinder No, ». 

i in. Swedish Iron Fe Wire (7 ee 

-% in. Swedish Iron Feed Wire (3 Ibs 

. hr and pi in. Aluminium (@ lb. of a 

Ferro Silicon Cast Sticks, 3 in. dia., packed in 

deal case with straps hinged lid 


e Bin, 22 swq. steel sheet 
galvanized with gas tight m or brass 
cover (No. 1). 

ao M.K.16641.—One Acetylene Welding Plant, 

tnd Box o's with generator container, carbide bins 


neta Dipensadies issued with Plant Acetylene 
Welding, Watchman 101 complete. 
—— pe Set with seven interchangeable nozzles 
1-2 ft. to 24 ft. Acetylene per hour. 
Complete in wood case with fall-instructions (Set 1). 
oven 3 Pressure Regulator with pipe pressure 
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subjects, especially Mechanical “Hogin s 
Mechanics, in a the wenieg classes. 

Experience t n teaching essential. 

Salary £360 per annum rising by annual incre © 
ments of £20 per annum te £540 per annum, plus 
War Bonus, which at present for a married man is — 
#2122 per annum, plus about £120 ‘per annum for 
evening class work. 

If the successful applicant is prepared to enter 
into an agreement on his arrival in South Africa, te 
serve the Administration of the Orange Free State — 
Province for fe wad term of <a less than three years, a 


prey, Cape. Town at First 
Class Intermediate (! (B 3 or S or Second Class Mail 
(D > rate will be granted, production of the 
usua’ 
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First Class Ticket from Cape Town to Bloemfontein 


— & warrant for 200 Ibs. excess luggage will be 
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“as plications, in duplicate, stating age, academic 
fg experiences qualifications and 


P 
and length of 
teach experience, with subjects taught, must 
reach the SECRETARY, Office of the Hi 
Commissioner for the Union of South Africa, 
Victoria Street, London, S.W. 1, not later than 16th 
November, 1920. K 394 
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Manager 
for high class machine tool 
works, 600 to 700 e mo pee Manchester district, 
Must be energetic an —— of taking full contrel 
and direction of all machining Operations to obtain 
maximum output. State experience, qualifications 
and salary required.—Address, K 442, Offices. 


ENGINEERING. 
Machine — Shop 





ssistant 
MANAGER REQUIRED fer e Engineer- 
ing works. Must have first-class foentanttonss in all 
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Office, Survey of India, Calcutta. Applicants 
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optical experience in a modern scientific Instrument 
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THE ‘PRODUCTION OF SOUND UNDER 
WATER BY THE CONDENSATION OF 
STEAM. 


By Geratp Sronzy, F.R.S., and 
Tetrorp Perriz, M.Sc. 

Tue great war has undoubtedly increased our 
knowledge of practical acoustics. Problems affect- 
ing the location and detection of sound have had to 
befmet and solved in the shortest possible time. 
The foundations of the subject, more especially 
on the theoretical side, had been well laid by Helm- 
holtz, Poynting and Thomson, Lamb, and particu- 
larly Lord Rayleigh; but it was left to modern 
physigists such as Perrin and Walser in France 
and the two Braggs in England to bring listening 
gear, for both land and sea conditions, to a pitch 
of perfection that had not been previously reached 
or apparently been required. The sounds listened 
to were mostly those made by the enemy; but 
another phase of the subject was introduced when 


« 





note aby the simple expedient of blowing steam down 
into the water through the central hole of a thin 
dia) which closed the outer end of a short 
length of the 1}-in. steam pipe. These attempts 
failed even when the short length was insulated from 
the main steam pipe by a length of rubber hose. 

Another idea was suggested by Wertheim’s 
method already referred to; but attempts to blow 
organ pipes under water by steam instead of bya 
current of water also failed. In connection with 
this, it is perhaps worth recording that by taking 
advantage of the partial vacuum caused by. the 
condensing steam, and fitting a funnel to the nozzle 


long enough to allow all the steam to condense, as | such 


shown in Fig. 1, the authors subsequently succeeded 
in blowing an extemporised organ pipe under water 
with the pure jet of water that was obtained. 

* The short length of steam pipe used in the first 
experiments was then replaced by a receiver con- 
sisting of a cast-iron pipe 4 in. internal diameter 
and 2 ft. 10 in, long. The 1}-in. steam pipe led 
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ale 
the detection of submerged bodies, such as sub- 
marines, was first considered. It was then thought 
necessary to produce a reliable and distinctive note 
or sound under water to be applied for this purpose. 
This was one of the problems to which the Lancashire 
Anti-Submarine Committee devoted itself ; and the 
authors were deputed to investigate the possibilities 
of utilising steam for the production of such a note. 

The production of musical notes under water does 
not in itself seem to have received much attention 
in the past. Where such attempts have been made 
they have been devised for ulterior purposes, such 
as the determination of the velocity of sound in 
liquids. In 1826 Colladon and Sturm* carried out 
their famous experiments to find the velocity of 
sound in water, and used a bell 70 cm. high and 
slightly less in diameter, This was immersed 1 m. 
in the Lake of Geneva and struck with a hammer. 
The sound was picked up 13,487 m. (9-6 nautical 
miles) away. In 1847 Wertheim used organ pipes 
for the same purpose, which were sounded by forcing 
a current of water through them.f Varying pressures 
of this water gave varying harmonics ; considerable 
difficulty appeared in proportioning the pipes to 
sound under water. In 1853 Savartt produced 
sounds by the efflux of water from tubes, a method 
which was used by T. Martini§ in 1884 to determine 
the velocity of sound in various liquids. The tubeis 
stopped at the bottom by a diaphragm with a small 
hole in it, but the note appears in the column of 
water in the tube and the tube does not appear to 
have been completely submerged itself. 

With regard to the siren, Poynting and Thomson 
say “as a matter of curiosity we must mention the 
fact that the siren sounds under water if entirely 
immersed and driven by a stream of water ’’||—but 
this method did not fall within the scope of the 
present research, nor did the use of bells which 
have been developed for submarine telegraphy. 

For their laboratory experiments a steam pipe, 
1} in. internal diameter, was led vertically into a 
well below the condenser water measuring tanks in 
the authors’ laboratory. This well could be flooded 
to a depth of 16 ft. or emptied at will. The investi- 
gation started in attempts to obtain a musical 








*“ Annales de Chimie et de Physique,” Series 2, 
vol, xxxvi, 1827. 
Ibid., Pag tar Ae 3, ag xxiii, aes. 
Comptes ugust, 1 
‘2 “ Atti del Reala Instituto,” » Veasto, Series 6, vol. iv 
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into the top of this receiver and the lower end was 
closed by a series of diaphragms with central holes 
of various sizes. The whole was subme' toa 
depth of 6 ft. The results could hardly be called 
promising, but notes of between 100 and 150 
periods were occasionally obtained. The frequency 
was measured by comparing the note in the air, as 
it came through the surface, with a tuning fork’ by 
ear. This method, which was only required for com- 
parative purposes, was used throughout.in the 
laboratory. From the fact that the notes sounded 
like @ cow mooing, the apparatus was colloquially 
referred to as the “ cow.” 

The steam pressures, as measured on a calibrated 
Bourdon pressure gauge near the stop valve, were so 
low that it was doubtful whether there was not a 
considerable quantity of water on the inside of the 
diaphragm. To test the effect of a water-borne 
diaphragm, another arrangement was ‘tried. This 
simply consisted in playing a jet of condensing 
steam from a nozzle on to a diaphragm under water. 
A soft but distinct note of about 408 periods was 
obtained. In order to clear the gy oy soon as it 
had im u the diaphragm, a tus 
wantaah engi sb that » small hole in hs sontre of | dso. 
& vertical diaphragm allowed the co: steam 
to impinge on its edges and escape on the far side. 





The note was distinct, and better than the previous 
one, but still too soft. 

In all the methods attempted so far, the diaphragm 
had been clamped round its edges. The next step 
was taken to ascertain what the effect would be if 
the diaphragm were free to vibrate of itself, without 
transmitting its motion to the su ing a 
A convenient way of obtaining this was 
by the well-known Chladni figures. In one of these 
a circular plate is supported on pointed corks under 
@ nodal line and vibrated by rubbing a cord up and 
down against the side of a hole in the centre of the 
plate. Poynting and Thomson give the positions of 
nodal circles when one, two or three nodes are 
present. For convenience in clamping, the largest of 
the three node circles was chosen, namely 0-894 D, 
and the diaphragm was supported on opposed knife 
grins nt ovo bri tn caly, aaeeene one. The result 

A clear musical note about 600 
beatae was 0 without difficulty when the 
conditions were adjusted as shown in Fig. 2. e 
repetition of this experiment in a larger tank 
appeared to establish the fact that the note was 
produced in the water, and not, as had hitherto 
seemed to be the case, in the steam or by the meah- 
anical vibration of the apparatus as a whole. ' 

A number of ts were then made with 
this form of apparatus, and the following points 
were brought out :— 

(a) A circular nozzle with parallel sides gave the 
most suitable form of jet of condensing steam. 

(b) While notes could be obtained. with various 
ratios of the diameter of this nozzle to the diameter 
of the central hole in the dise, a proportion of two 
to one was found to be very suitable. 

(c) The distance between the end of the nozzle 
and, the disc was an important. factor, other, con- 
ditions remaining the same. 

(d) uh PRORSESIONA SORLADDGEN OF Se, Eee 
not appear ve any controlling effect on 
frequency of the note. This led to the unexpected 
conclusion that the note was not being produced by 
the vibration of the diaphragm, as had hitherto 
been supposed, but in some way by the condensing 
steam itself. 

With the experience gained by the laboratory 
work already described, an apparatus was designed 
which is shown in Fig. 3, In,this gear means were 
provided for adjusting the distance between the 
nozzle and the disc from above. the water-level 
whilst the steam wason. Arrangements were made 
for carrying diaphragms of different sizes or dises of 
varying thicknesses, and also for changing the 
diameter of the nozzle, Asa result of the laboratory 
work carried out with this apparatus, the following 
conclusions were reached ;—. 

(e) To get a pure note the disc should be clamped 
on a nodal circle. This prevents the vibration from 
being transmitted to the remainder of the apparatus, 
to any appreciable extent. Subsequent work has 
shown that this point is not so important with small 
models (¢.g., } in. or 4-in. diameter nozzles), but 
that the greater the energy produced the more 
necessary it is to take this precaution. 

(f) The note, for any given pressure (and water 
temperature), was not continuous as the disc was run 
in towards the nozzle. A high note about 800 
frequency was obtained at a certain point when the 
distance between the two’ was great, and was 
usually held as the dise was brought in, until a 
second point was reached where the note changed 
suddenly to one of a much lower frequeney (about 
200). It was occasionally possible to obtain a third 
note, of about 100 frequency, but all three notes 
were not always present with similar conditions. 

(g) The size of the nozzle, and therefore,.the 
quantity of steam passing, affected the pitch of the 
notes. The smaller the nozzle, the higher the note, 
other things being equal. 

Ti Eko pesamaee of the, anne tonsney aire sine 
of nozzle correspondingly affected the frequency of 
the notes. The lower the pressure, the higher the 
note. 

1A S008 oom ibe, chanted ie tne: Com 


ere of the laboratory, the maximum 
: note 
wma sthen fitted to ELMS. 


intensity of 
apprened tm she, shanen on, ape Sine eee 

The apparatus was 
Leonora, stationed at the Admiralty Experimenta] 
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A }-in. nozzle was then tried with a }-in. hole, 
in @ 114 in. diameter (} in. thick) diaphragm. It 
was soon established that the larger disc gave 


range of pressures and was more piercing. The 
best note of all was with anywhere between 60 Ib. 
and 765 lb. per square inch on the gauge with the 
diaphragm § in. away from the end of the nozzle. 
These results were then compared with a dia: 

11} in. diameter, } in. thick, with a }-in. central 
hole, using a }-in. steam nozzle. The note 
was deeper and coarser, and the top note ‘not so 
There seemed to be no 


required. 

As a result of these trials the following pro- 
portions were for the subsequent work 
carried out with form of apparatus . 3), 


apparatus ga 


the 
and the end of the nozzle was § in. 
At first the nozzle was erranged pointing inwards 
towards the ship. It was next pointed forwards, 
and the ship steamed round in a circle 600 yards 
away. The note was heard all the time, even when 
the apparatus was on the other side of the ship, but 
was loudest when the ship was steering away from 
the listener. This corroborated the conclusion 
arrived at in the laboratory. 

In farther tests which were carried out in the 
Gareloch, the listener was stationed in a y in 
4 fathoms of water at the mouth of the loch, and 
the apparatus was tried out when the ship was 
2 nautical miles away, i.c., off and 
4 nautical miles away, i.e., the full length of the loch ; 
no appreciable diminution in sound was perceptible 
between half-way and the full distance. The 
medium pressure gave the best results, and the 
note came the noise of a motor launch 
100 yards away from the listener. Up to the present 
the weather had been fine and the sea calm. The 
apparatus was next tried out in the Clyde in rough 
water. An observer picked up the note 
8 nautical miles away, from & moving motor 
launch with a No. 2 “ Lan Fish.” 

The longest range attempted was 11 nautical 
miles, when Lieutenant Dix, R.N.V.R., and 
Mr. Dobie, of Messrs. Cammell Laird, using a 
general service hydrophone, heard the note from a 
stationary motor launch so distinctly that the sound 
came out of the receiver as it lay on the cabin table. 
The sea was cali and the miinimym depth of Water 
between points was 16 fathom. “In this trial the 
ship was laying off Wemyss Point in the Clyde and 
the motor leunch was just outside Little Cumbrae. 
In a test under bad weather conditions the ship 
was left alongside Gourock Pier and Mr. Redfern, 
a member of the Lancashire Anti-Submarine Com- 
mittee, sailed towards Gareloch, listening with a 
No. 2 “* Lancashire Fish.”” The conditions were bad, 
rough sea and shoals up to 1} fathoms between. 
The note was heard the time until the 
corner was turned into Gareloch. At 2 nautical 
miles Mr. Redfern found that he could com: 
the note and gave the correct direction of 
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from his cabin. The motor launch steamed out 
again and, laying off H 4 nautical 
miles away, picked up the note again on a general 
service h one. 
The results of these sea trials pointed to the 
development of a convenient and cheap apparatus 
for producing a loud note under water, of consider- 
able penetrating power. It was also found that a 
bar may be used instead of a circular diaphragm. 
Such a bar is conveniently damped and supported 
by a knife-edge at a nodal ce from the free end, 
the values of which may be obtained from Poynting 
and Thomson’s “Sound,” 1899, page 127. As 
used in the apparatus this distance is 0-226 L from 
the free end; but laboratory experiments have 
shown that other values would serve equally well. 
The hole should be placed at the point of maximym 
am 

An unity occurred to carry out some further 
experiments at the Admiralty Experimental Station 
at Shandon. No long-range work was possible ; 
but work in the Gareloch made it possible, for the 
first time, to measure the frequency of the note | 
used in the previous long-distance trial. The note 
was listened to at a distance of ] nautical mile, 
and the frequency measured. The average fre- 
quency of the dominant note was found to be 880 
periods per second, with similar conditions of 
apparatus and steam pressure as were used in the 


were also available. It was with these bars that 
various positiohs of the damping node had been 
tried out. The apparatus was placed in the centre 
of a tank, 26 in. square by 22 in. deep, which could 
be filled with clear water and emptied at will. The 
incoming feed-pipe delivered the water near the 
bottom, and an overflow drew it off from the surface. 
This made it possible for the water to be changed 
while the apparatus was running, so as to regulate 
the temperature and counteract the heating effect 
of the condensed steam. The steam pressure was 
read on a calibrated Bourdon gauge placed just 
above the tank, the steam supply being adjusted 
by hand on a stop valve. 

Two 3} in. diameter tubes with watertight glass 
windows were projected into the tank, one on each 
side of the nozzle, and a parallel beam of light was 
passed through. In this way the action of the 
steam could be watched under water. A stroboscope 
was used, consisting of a revolving disc with six 
slots, the width of which could be adjusted, driven 
by a controllable electric motor whose relative 
»speed was checked by a tacheometer. The arrange- 
ment made it possible for the stroboscope to be run 
at any speed up to 1,200 r.p.m., or 120 periods per 
second. Various combinations were found possible. 
A satisfactory result was obtained when a bar was 
placed 4 in. away from the nozzle. With a steam 
pressure on the gauge of 45 lb. per square inch and 





long-distance trial. There appeared to be two 







sources of sound, which tend to confuse the listening 
from the ship (or near to); one from the steam jet, 
which is dominant, and one from the vibration of 
the apparatus. By the use of a swinging bar it was 
found that the former note trates, but that the 
vibration of the Tia aeh eeeelia then 
1 mile. This was determined by first holding 
the bar with the hole in the centre of the steam, 
then with approximately half the hole across the 
steam, and finally with the bar obstructing the 
steam between the hole and the edge. All three 
a noe deck, 
but only the first two appeared to reach the listening 
station, just over 1 mile away. 

The disc was made of mild steel, whereas the bar 
was of best brass. This latter material, after only 
3 hours’ running, showed marked signs of pitting, 
due to the force with which the steam bubbles 
collapsed ; and it is obvious that the obstruction 
that carries the hole should be of hard material to 
withstand the wear of constant use. The mild 
steel disc had been used throughout the sea trials, 

showed only the slightest signs of wear. 
ing the war, the research had been carried on 
with the object of achieving results; and, beyond 
noting points as they occurred, ing was done to 
investigate the cause of a phenomenon that 
to be new. The authors have since taken 
opportunity of analysing the production of such 
a note under water by means of a con ing steam 
jet, under the auspices of the Manchester Municipal 

of Technology. 

The work that had already been done pointed so 
clearly to the production of the note in some way by 
the action of the condensing steam, rather than by 
the vibrations of the diaphragm or of the bar, that 
an attempt was made to ascertain the movements 
of the jet whilst a note was being produced. For 
aa ype model* was used, which 
of a straight-through nozzle, } in. in 
diameter, and a number of mild steel discs 4} in. in 
diameter in one point only on a nodal 
circle 0-894 


.» by an adjustable arm. 
A number of brass bars, 1 in. wide and 5 in. long, 








chester 


an average temperature of the water of 63 deg. F., 
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@ note was produced whose frequency, compared 
with a tuning fork in the air, was 420. When the 
stroboscope was run at a speed of 1,040 r.p.m., 
corresponding to a frequency of 104, the movements 
of the condensing steam were clearly visible. 

The steam is spread out like a mushroom by the 
flat surface, whilst the hotter central core escapes 
through the hole. The appearance is something 
like Fig. 4. The mushroom travels backwards away 
from the flat surface in the form of a ring or disc 
of condensing bubbles. The effect produced: may 
appear like Fig. 5: This ring gradually collapses 
on and around the end of the nozzle, as in Fig. 6. 
The onward rush of steam from the nozzle forms 
another mushroom as the previous one is dis- 
appearing, and the process repeats itself (Fig. 7). 
In both 5 and 6 less steam comes through the hole 
to the other side of the flat surface. The flat 
surface acts as a condenser, and possibly as a 
sounding board, since the thicker it is, the sharper 
and clearer the note appears to be, within limits. 
A thin ring of steam nearest to the surface and 
furthest away from the nozzle condenses first, and 
allows the water to rush in from all sides. The 
result is that, momentarily, the flow of steam is 
checked, and the steam mushroom is forced back- 
wards to collapse more gradually against the nozzle. 
The jet of steam through the hole shortens simul- 
taneously with the retrogression of the mushroom 
ring. The collapse of this ringed wall automatically 
telieves the steam pressure, which rushes forward 
again out of the nozzle, and the cycle recommences. 
The musical note is apparently produced by a series 
of pulses or blows rather than by vibration or 
oscillation. Practically, it amounts to ringing 
water on water. 

It is interesting to note how this theory accounts 
for the points observed and described in the first 
part of this paper. 

The pitch is known to be higher : (a) The smaller 
the nozzle, or (b) the lower the pressure, i.e., in both 
cases, the less the volume of steam flowing per 
second ; (c) the further away the surface is from the 
nozzle. The less the volume of steam flowing, the 
smaller and more rapidly formed would be the steam 





* This model is in the steam laboratory of the Man- 
College of Technology. 


bubbles and the mushroom heads. The periodicity 
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of course, was formed, but the repulsion of this film 
backwards could be clearly seen. Osborne Re 

once explained the si of a kettle on the hob in 
a paper read before Section A of the British Associa- 
tion, at Oxford im 1894.* He pointed out that at 
about 10 deg. .F) “below boiling t bubbles of 
steam are formed at the bottom of the kettle, which 
collapse suddenly with a sharp click when their 
ascension brings the steam into contact with the 
colder water above. This is apparently what is 
happening in the phenomenon just described, The 
flat surface, bp it a diaphragm or a bar, takes the 
place of the colder water in the kettle, and, being 
a good condu¢tor of heat and being surrounded. by 
cold water, dges not get sufficiently hot-to praia <A 
the condensation front being contiziuous. It m 
perhaps be noted that if the temperature of . 
water in thétank is allowed to get-hotter the p pit 
of the note gradually rises, The" effect ofthe 
central hole appears to -bé twofold ; it allows the 
hotter portion-of the jet,to escape and so facilitates, 
the immediate action of the condenser; and by 
relieving the pressure it prevents the steam from 
piling up between thé nozzle and the plate and so 
defeating the ntuishrodm effect, 

It will,be recalled that the authors fotind a bar 
made of brass to, bé badly pitted or eroded after 
only 3 hours running in the sea. swle pelnte Je 
comparativ econ pressures being 
set up by the re fle id ge steam bubbles against 
the flat surface. ne paper read by the Hon. Sir 
Charles Parsons and Stanley 8. Cook, on “ Investiga- 
tions into the Causes of Corrosion or Erosion of Pro- 
pellers,” before the Institution of Naval Architects 
on April 10, 1919, a description is given of some 
water-siren experiments made by A. Q. Carnegie. 
When’ the fixed disc was made of soft cast brass, 
it eroded too badly for use in the siren after 10 
minutes’ running under a water pressure of 70 Ib. 
per square inch. This effect is attributed to the 
momentum of each interrupted jet, causing 
momentarily a vacuous space to form behind it. 
The return action by concentration finally produces 
high velocities and pressures in a small volume of the 
fluid, giving rise—when the nucleus of pressure, or 
s ctahe-to exncaitphomateititiaieees ana 
metal—to excessive water over a small 
area. In Appendix II same paper, 
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Tesonators or of any heavy mechanical apparatus 
sian in'enad in present otbbaisethi/tiynistnig gutiie 
In conclusion, the authors desire to ‘their 
indebtedness to the Admiralty for permission to 
refer to work which was carried. out under their 
auspices, ‘and also to thank the authorities of the 
Manchester Municipal College of Technology for 
enabling them to investigate the cause of what 
to be a new method of producing sounds 
under water. 





RECENT DEVELOPMENTS OF ELECTRI- 
CALLY-HEATED “REVEL” BOILERS 
IN SWITZERLAND. 

By E. G. Constam-Gutr. . 
Neary 800 of the electrically heated “ Revel” 
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boilers, which. are manufactured by the 8 A. 
Escher Wyss and Co., of Zurich, have been delivered, 
and a number bave been in operation for some 
Messrs. her Wyss are working, as regards 
line’ of ;business, in close conjunction with © 
Ateliers de Construction Oecerlikon,”'The — 
of this kind of steam generator has been 
advanced bythe present and probably 
‘searcity_ of fuel generally, and its. high 
Many of the Swiss industries, in order to 






up tomearly as much as ten times the 
amount, of pre-war times. The fel now-a- 
ee ir te ce not only very much, 
expensive it to be i etme but it 
at the same time frequently of inf quali 
so that larger quantities moe 
the same heating effect. ton Ps 
An actual example illustrati 
of fuel in Switzerland is furnish 
spinning mill which requires Pha: pa 
about 2,000 kgs. (4,400 Ib.) of low presure 
per day. Beechwood is burned on the 
boiler, the price of the fuel 40 Swiss 
per cubic metre (35 cub. .) on 
This price includes the cutting of the wood into 
blocks. The yearly consumption of wood amounts 
to 440 cub. m. (15,000 cub. ft.), representing a 
total expenditure for fuel of 17,600 Swiss francs. 
To this must be added the wages of the fireman, 
the total cost amounting to a sum of 23,100 Swiss 
francs per year. This is only for fuel for the pur- 
pose of producing steam for a single process. A 
further example is furnished by a cotton-spinning 
mill of medium size, which consumes for the same 
process about 5,000 kilos. (11,000 Ib.) of steam per 
day. The boilers are fired with picces of beechwood 
and some other waste wood, and the yearly con- 
sumption is 1,090 cub. m. (38,000 cub. ft.), which 
aa. a yearly expenditure for fuel at the rate of 
francs per cub. m. equal to 1,000 x 41 = 44,700 
plus 6. 500 pee for fireman’s wages, 
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é ’ no "24-2 fold cel 
per square inch. If the diameter of the nucleus is 
one-hundredth of the diameter of the original 
— the pressure may reach 765 tons et square 


Such instantaneous pressures, if present: in the 
collapsing of steam bubbles against a flat surface, 
would account for the erosion noted in the brass bar. 
They would also point to the value of such a means 
of producing sound under water when long penetra- 


ea as nreined hon ananay to Siventi apex wihs b 


the. ameroninding ,sreter without: the snenensity. of 








. 
tubs at ord semperatares. Reprinted in "Ba 

There ea yes t pt 2358 in Excrrerama, 
April 18, 1919, 518. at 












51,200 S wiss francs for working 
for steam used for this particular 


installation is 
mill which 
e wool, &c., 


See pene al peat) 


apa 
Kotal expenditure of 19800 Swie 
—— on", and this only for fuel and operation 
boilers for this particular branch of industry. 
ical works requires for one of its branches 
600 kg. (105,000 Ib.) of steam per 24 hours’ 
‘day and night shifts. ee tag Poa 
‘of coal is 7-4 tons, equivalent to about 2,0 
8 yearly. At the rate of 280 francs per ton, 
for the fuel works out to 560,000 
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the necessary quantities of fuel, are forced to spend | 




















pefises' in’ a ‘consi 
known feature of the 
that in } eens 
"The problem ao Lanta tito 
energy 
heat for steam practical 
| difficulties, and of the 
'** Revel” type have They 
are of very compact the losses 
Piece chown 1b Mi Te bas 
own . ow 
an overall diameter of , and a total 
height of 2 (8 ft.). produces 
550 kg. ) of steam per hour at a gauge 
when the supply current 


accomplished 
the water level.” 
Sones tast-Aguile tevgivilite eaMDving table: 
Main Kesuiie of an Bvaporation Test. 


Manufacturer’s No. of boiler ... 2278 
electrical tension 


Mean pee ame 
Mean energy peerinanse! 
kilowatt meter ote ait 367 
Mean electrical energy per hour - Nae: “wh 
Mean temperature of feed water <4 to “ion. 
(60 deg, F.) 
Mean temperature of the waste water ; 
before valve ... see 14 degi0. 
(67 deg. F.) 
Steam produced per kw.-hour(gross) kg, 


1-2 
(2,763 1b.) 
Never bhe Bade nA y . F.) inlet 
steam 
of of 100 deg. Cc. (212 deg: Heh (qpnneel 
steam ) : wee 1284 keg. 
(2,824 1b.) 


“08 pot coat: 


“471-6 
Sen 


pees epeahe dn ie 

The total of feed water fed 
into the boiler was . ~ 

oid aad ae (6,834 Ib. of waste 

water were out through 

check yalye, it, foll therefore, 
that difference, to 461 
of water were con into steam, 
and 310°5 of waste water were 
raised. from 
of 10 deg. ©. to 14 C. 

The efficieney of evaporation is therefore :— , 

aay on einem ponaRAveR 


Wigner led ter I 
ture of the waste water, 3,105 x 4 = 1-242 cal; 
electrically generated 


Total 
heat ... . 802/090 cal. 
Per cons. 
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Efficiency nm ova «oe O5°3 
Converted for the heating of the water ()-4 per cent. 
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trifling during the tests, and the extraction of steam | steam to be used in the factory is extracted from | heating, cooking, different departments 
Temained practically constant. Pia, quailty ot \tho. lected anremeinitiecennteling:secthe angenalt so a mmr 9 me 
water entrained during the was very | ments of the factory, by @ pressure-reducing valve, use in connection with the original . 


paver, Tit» A pas. fen 90.9. Ras cet th wie inegmae 
somewhat, with increased capacity and unequal 
‘load of boiler.” a 

The main features,of the “‘ Revel ” steam genera- 
tor* are, yr poms | piring sieves which 
penetrate oover apparatus through 
Openings provided. These electrodes dip more or 





Fie. 1. 


less ‘into the water, according to the water level 
of the boiler. The intake of ‘electrical current 
is regulated according to the quantity of steam 
required, and is easily arrived at by simply raising 
or lowering the water level. The steam ‘production 
oan easily be regulated within the limits of capacity 
of the boiler. After a lowering of the water level, 
the boiler‘ will remain still under pressure, assuming 
that the steam stop valve has been closed. It 
then absorbs exactly the quantity of electrical 
energy corresponding to losses due by radiation 
and is always ready for further extraction of steam. 
Low. water level in the boiler does not involve 
any danger, as in the case of ordinary boilers. 
The lowering of the water level, on the contrary, 
is one of the normal working operations. 

The boiler has had many applications:in Switzer- 
land for factories requiring steam, or hot ‘water, 
for process work, and as an actual example we may 
refer to a battery of three “ Revel” generators 
situated in a chemical factory, having a total 
consumption of éledtrical ‘energy of 2,100 Kw. at 
3,300 volts. This installation is working with a 


steam pressure of 8 atmospheres, and replaces a|' 


bat of Cornish ‘boilers: ‘In the case of another 
installation in a cotton-spinning mill, the current 
is available from the company’s own hydro-electric 
power plant, and the steam demands do not syn- 
chroriise with the power demands. It was, there- 
fore, necessary to attach a'sort of heat accumulator 
to the “ Revel” boiler. ‘Tiis kcoumulator remains 
always partly filled with water, and on its lower end 
there is a steam mixing nozzle device. The steam 
by the “Revel” boiler is introduced 
fectly into: the’ water in the accumulator. As 
the temperature rises in the accumulator, the 
steam pressure increases until it reaches its normal 
' limit. After this state has been arrived 
at, the further steam supply from the “ Revel” 
genérator is. stopped, and then the low-pressure 
‘* Barlier artidles dealing ‘with the ‘ Revel '’ ‘boiler 
will be found in Enomemerma, Vol: ‘civ; page 468, and 
» Vol. aix,.page 120, ; 193 





and the process is thus repeated over and over 


available only at night-time, is illustrated in Fig. 2 
subjoined. Steam storage boilers are installed, and 
the installation has .a storage capacity of about 
4,000,000 heat units. The plant is situated in a 





again. j 
A further installation, working with current |i 
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During the whole year one boiler had tobe 
luce the steam for the process work 
the heating system. This necessity was 
great im: ce before the’ war, but with 
present price of fuel and level of wages, it be- 
came a serious item, and accordingly arrangements 
have ‘been made, ‘by installing a “Revel” steam 
geiiérator;‘so that’ the ordinary boiler plant may be 
shut down entirely. The “ Revel” boiler works in 
eonjunetion. with a hydro-electrical plant driven by 
the water turbine at night. 





An the turbine house there is now installed 
an “ * 3-phase generator, shown at /, 
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of 350 .kw.; 500 'volts, 50 cycles. This is connected || already mentioned. At-noon, there is sometimes a , 
by aie quali deowhil ee caged an: Escher en re-charging, and the discharge is evatinned|, THE cee ENCE MECHANICAL 








“* Revel’ boiler, 500 volta 15 atmospheres in the afternoon. In the e nightly re-) 
in ‘the stokebold, and shown ati. The feed pump of charge is started up again. Tu fst ordinary goneral meoting of > prebent, 
the'“‘ Revel” boiler, driven by an electrical motor,| The diagram given in Fig. 4 shows the results of | Session of the Insti of Mechanical 


ta ches ts ule leap Sabeee eonoalvirer eater ome! centioonds tor two slags, nad thine ghia] wer Balter Fulda, tho ie ty a 
without any p tion into the electric steam yen eyourer gman pomp are ehrono- | Gate, Westminster, the Captain Poe 4 
As! i 0 m left to ri 








uder:’ As show, & steam main’ connects’ the: logically pl right. The first period | Sankey, C.B., C.B.E., R.E. (retired) Pia ta ee 
F Bupa *Aoller with, thobiadbuibe, anda teamahsstel whtame ecchahgtnig oh ight; tiben. follows 0. dleckaage The miriutes of the summer m at Lincoln 
is carried ‘to. two Escher Wyss steam storage boilers during twelve hours, then again a charge at noon| having been read in abstract, the mally 
which ‘have been installed, are indicated ‘at| for one and’ half hours, and again a discharge, and | announced the retirement of Mr. E. Wor or 
mm. © Fig. 30n page 564, shows one of these storage] so. on. paces: shedh Coo: The somes aT ras ws aa: ecretary. After . 
boilers on its way tothe site.: The storage boilers energy by the “Revel” boiler during the, teste, | tribute to the services rendered | Mr. Wor : 
ave ‘built for 12 atmospheres pressure; and:| Carve B-B shows the steam pressure in the “ Revel" | to the Institution dt the 't -three years 
18 at test pressure. The internal didmeter'| boiler. Curve .C-C shows the steam pressure, in| he had occupied the position, the President’ recom- 
of each is 2 m, (6 ft: 6}im.), the length overall being) the wren a ee De on the steam. ment 1 tis pono a of wt 14 
Bt, 4 ft:). They Fak Ra BR ER Pa . boiler, is quantity i on, ” 
aie are , - ‘ih . Mowatt CBE. Mr. Pitt having” vooonded 
election was approv - members 
ae : 214 a After General Mowat had i haa? 
a assistant general 
sil abet Mc’'J. Montpouiacy kasthait Uithgtady te 








of thanks, and this was seconded by Mr, L. A, 
and, with enthusiasm. 

t was then announced that the Thomas Hawksley 

745an05 lecture would be delivered on November. 5 by 

i, IM, V-arp IX.—Srorace. Bomars \Caarame: 11, '1V, VI axp VITI.—Srogace Borers 9 4 Gauging” ‘aaa | Sc. F-RS,, on 

I JISCHARGING. y shaw ALLA ) iI OWN. meeting, 
‘we AL Bleottie absorbed b Sanae at cemmeyit 1 ifoeal “ehloties “atawn fom November 19, a paper on © The on, of ‘] 
“ yol ballers, 1. division on the “ene Soumawn, trom | Water by Chlotiné Gas ” would be read by Captain | 

1 e. 50,000 Cala. pet mon 50 cals. per hour, JS Arthur, OBE 

B~ B. Steam pressure in the Revel bt, Used ee z7-J. — calories = ag ho 4 
LO! stam 1 Revel Boller 1 division sion 50,000 cals. per ALTERATION OF Byx-Laws. ; 
D=D. Steam on Sou eal per how K - K. Calories remaining stored in The meeting was then formed into an extra- \ 

at ae Sivision alti pe Lf division 50 ston £0, age oles ho. divi- ordinary one called to consider altera’ in the 


bye-laws. The proposals which had ps 
ch mild stéel. ‘The shell of each boiler consists | measured by the quantity of feed-water Wad mah lated to. members were concerned with the insti- 


of only’ three shell sections, each of 3*4 mi. (11 ft.) wot So Aa iu: Platte bad war way on tution of a grade of past vice- ts, and the 
Pi and 18 mm. (f‘in-) thick; The circumifer-| boilers. Curve E-E is the energy absorbed by constitution of the council, on which itwas 
She" eliphahial cine S00 Sr bate eye “ Revel” boiler given in thermal units. Curve F-F'| that not more than three past 


while the’ I seams are Of butt type, | shows that part of the heat losses of the installation | sit, while chairmen of local .hrane! might be oo- 
with double “The ends are curved and | due to the “ Revel” boilers. This curve is charac-| opted while holding office. PPh 

support & total’ end pressure of 377 tons, under | teristic for the “ Revel” boiler. Curve G-G refers| seconded by Mr. Berry and Mr. 1 Ss ‘The 
vitites “My eillficctik, ty "honk Ue ect to heat losses of the storage boilers and the steam | first p ) Grab to" bootie Ree of 
without ° any Tefied i ese flues or supporting | pipes. The space, between the horizontal axis onke ts, which was carried | without ms 
ten aaa Provided wth tam dome and the curye,G-G is a measure for the net heat | cussion. On the SE, 


nee 


i 
: 
| 
| 


ulated in the plant during the charge. Curye | for its object. the election, of 
pre te se ee lete condemn HLH shows shows the. total gross heat taken the two; members to the council of th acebiigy 
of if vis netted “ © Revel” boiler. “ Ex- ads together, Curve J-J shows the}G. H. A moved a series of 
heat of the latter. Curve K-K shows the| the council's proposal to affect this end 

‘oasis ae of gig oie brick. A” feed , | heat remaining in the storage boilers. The difference | of subsequent events it is agp ng of “for. De 
shown at od or a Pe Be ce Be y | between the curves. G-G and the curves K-K is in ve a detailed report of these, or 
méans 6, boilers are filled sarin glee eae ad ei Ayres advanced in them 
that ‘th Gua faye visible in the glass before ¢ level in the storage boilers. This water aya amendments were seconded sae A. Woo 
Bact)! ‘stéam! is once per day, in the evening, delivered into the| A further amendment was r od 

The ee wan on One tke! economiser, and is thence taken. for further utilisa-| Mr. W. F. Cully, seconded by 
when the water tir ine id ‘free to drive the tion. ‘The amount of heat stored on the first test | with the ides of simplifying Mi. 
generator, t e t produced is fed to the “Revel” | day ‘was about 3-3 million heat units. The second Daring the discussion which 1 pag: 
boiler. am gored Y the | test is 3,000;000' of heat units, whilst the pressure | Th: Norge 6 ae een of 
admitted "t6' the ers through ‘méain'’?. | in’ the storage boilers varied between 3, 8°7 and 3°5 | am ait Sir John “Dewrance 


The is ; jospheres. “The second day about 3-6 million | thought peborrs Wy gy tof 
‘tt, ion | heat units were stored, the pressure in the storage oy ete eS, Piha ay 
a oF nies 5, 10-6 and 4-5 atmospheres. | Dr. He w and Mr. EF. Af with olned 


‘efficiency of a 24 hours’ working period, |in the discussion, which Fi ean 
4 le aoe hrager and the ‘steam . Hen 
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— technical students, fabric and the practice of finishing, determing, ar: 
M LITERATURE. ceded cunapedintaabuinay eghagnites “its leasiiinedily he: tome anid! quality af-theiprednct. 


Union T Fabrication. By Roserts Bravmonr 
M.8c., M.I.Inst.E., late Professor of Textile Industries, 
ity. London’: Sir Isaac Pitman and 

Sons, Limited. [Price 21s. net.} 
Taz newspapers, which have been discussing the 
ately en lohan of prices in textile 


ve I; been lecturing the public on the relative 


merits of “ Botany.” serge, the demerits of “ cross- | P@tts. 


nok designations par Ma gp pam 8 nelle 
uncou 
public have various alternatives submitted to 
their judgment, but their advisers in their most 
expansive moments have hardly counselled the 
adoption of union fabrics as a means for exerting 
® serious on those who have battened on 
public necessities, But this is the precise moment 
Mr, Beaumont chooses to explain some of the 
pa inal and advan connected with union 
rication, He can those who look for relief 
from the present severe conditions, how a low-class 
yarn ind has been made a practical reality 
to the t of trade and the advantage of the 
community. The British manufacturer has led the 
way in economic yarn production by the utilisation 
of trade waste, and by his ingenuity and experiments 
has achieved a great success in cloth construction. 
He has attained a proficiency in the making of cloths 
from wool substitutes and .“* recovered ’’ varieties of 
fibre, interwoven with cotton, that are satisfactory 
in firmness,. durability and wearing properties. 
The greater carding efficiency acquired, the improved 
manipulation of the milling machines, together 
with the progress made in finishing methods, have 
supplied a material of quite superior handle and 
quality of piece. To speak il] of these products, 
indiscriminately, is to display both ignorance and 
injustice. Patient experiment, informed by techni- 


dal knowl has produced a valuable branch of 
textile fa which closely resemble makes of 
texture composed of pure wool, imitating colour 


style, and finish. Unfortunately, the public has 
seized upon this quality of imitation and condemned 
the result, as unworthy from an artistic point of 
view, and an insolent attempt to foist an adulterated 
article upom a deceived public. This attitude, which 
entirely overlooks the economic value of the material, 
has no doubt been enco' by interested trades- 
men, who have not scrupled to avail themselves of 
every method to an article, that might 
tend to lower prices. In the early days of manu- 
facture, it must be admitted that ent 
was easy, for defects were easily noticeable in the 
finished material, arising mainly from the want 
of exact and scientific procedure in dyeing. Even 
to-day, union cloths are advisedly restricted to 
heavily milled structures, firm and thick in build, 
and with a limited range of colours. But improved 
technique in dyeing and manufacture has brought 
on the market, with most satisfactory results, a large 
class of in which & cotton warp is combined 
with woollen weft. Such textural results in volume 
of manufactured products rival those of the Cheviot 
and Saxony yarns, and in some of its modern 

‘ phases they overlap the Crossbreed and Botany 
worsted industries, 

Though the manufecture of these substitutes 
is one of the subjects that the author discusses 
it must not be supposed that he is recommending or 
favouring any particular kind of manufacture. 
This would be utterly to misconceive the purpose 


of the book, in which is exhibited in an illuminating | checked 


manner the accomplishments of the past whilst 
indicating the directions in which the most modern 
methods are mdving. It is, however, useless to 
shut our eyes to the fact that throughout, the 

described are more or less connected with 





the industry will be intelligently imterested in| Each and all of these technitalities are factors to be 
learning by what means ‘the decorative features| turned to! actoutit in the dyeing scheme.| Usually 
that lend attractiveness to the products of the loom | the fabric is woven in the uncoloured state and the 
are created, and in gaining a precise knowledge! coloured effects: are developed by process..dyeing 
of the improvements that it is possible to introduce | in the piece, advantage being taken of the varying 
into this class of fabric. | resistance that the different. materials offer to ‘the 
The treatise conveniently divides itself into three} action of dyes. .In bi-fibred yarns, design gand 
In the first is considered the subject of | style are in a large measure due to the arrangement 
bi-fibred manufacture, the possible combination of! and grouping of yarns of different filament con- 
materials differing in physical structure, in chemical | sistency im the warp and weft: Colour as 4 dis- 
ualities and composition, that provide the ingre-| tinetive pattern ‘¢haracteristic is. latent in: the 
for the fabric product. The treatment, | material as is a picture in an exposed photographic 
blending and arrangement of these materials deter-| film. The dyeing reveals the pattern, es the 
mine the colour tone, the pattern characteristics | developing action discloses the ph 
and the strength and durability of the finished | picture, and'to explain 











otographed 
in how the varied effects: are 
texture. In the second section, the structural| produced is the object of a large portion, of the 
varieties of Union T wists are analytically examined, | treatise, into. details of which it is, of eourse, 
and the effect of varying the arrangement, the|impossible.to enter. ,One word, may be. said, 
percentages and methods of combination of materials | however, of the excellence of the illustrations, which 
is traced in the making of multi-ply yarn cloths,| by their analysis of weave combinations give 
imi i colour, and other} adequate explanation to théexpert. It is perhaps 
attributes. The third division on woven unions is} to be regretted that these illustrations are-not more 
more immediately connected ‘with looming principles | fully explained for the benefit of the general reader, 
as applied to the manufacture of fabrics, differing| who, we can easily imagine, will be sadly puzzled 
in weaving strength and surface style. A large| by the wang of a key, which is no doubt given by 
programme is here promised and from the technical} Mr. Beaumont in other works on cognate subjects. 
side well filled. No attempt is made to enter into| It is, too, inconvenient to find the illustrations 
the chemical principles or technology of dyeing, | separated by several pages of text from the explana- 
nor into the deductions to be drawn from the micro- | tions, but this arrangement may be inevitable when 
scopic investigation of the fibres and filaments of the | the illustrations cannot be uniformly distributed 
various substances that ingenuity and enterprise| and in any case it is a very slight drawback’ on a 
have successfully combined in textile fabrication. | well-arranged scheme of explanatory material. 
Similarly the economic and commercial features 
of a great industry are not discussed. But of the 
method of building up fabrics, decorative in appear- 
ance, valuable in trade and economic in construc- 
tion the information supplied will be as useful as 
it isaccurate. The technical student should imbibe 
sound principles of weaving in the fabrication of 
bi-fibred yarns, and the designer will learn : the 
opportunities for a am. distinctive pattern features 
in the finished goods the limitations imposed by 
mechanical processes. 

The materials used in union fabrication may be, 
and are, combined in various ways, each requiring 
peculiar technical treatment. The union may be 
effected by combing two or more distinct classes of 
fibre in thread preparation ; two or more classes of 
fibred may be twisted into one yarn unit, and in the 
so-called union yarn fabrics, yarn structures differing 
in filament composition may be woven together into 
the fabric. Under these last conditions, the cotton 
and wool ingredients, for example, remain separate 
units, being simply interlaced in the operation of | ang 
weaving. The object of such combination of 
animal and vegetable fibres is to form a texturs 
having the surface features and the salient charac- 
teristics of a cloth made of yarn of animal origin. 
A convenient practice in union fabric-weaving is to 
use one description of yarn for warp, and a 
pare for weft. It is obvious that where each 
t has 





Notes on Irrigation, Roads and Buildings and on the 
Water Supply of Towns, By Wit11a4mM LuMIspDEN 
SrRanGs, M.Inst.C.E. London : .Routledge'and Sons, 
Limited. [Price 468.) 

Tue title of this book suggests a 'very’comprehensive 

work, and the! contents range over a large variety 

of ‘subjects. It will be observed that the author 
describes these as “ Notes,” and such a term does 
not imply either complete development: or:consecu- 
tiveness. His object, or at least one of them, is to 


author has pursued,, but without similar gui " 
Mr, Strange, has served under various and 
Colonial Governments, and having been attached to 
that. branch of the, Indian Public Works - 
ment known as the “ Irrigation, Roads, and, Build- 
ings,”’ the combination does not seem to, him either 
unusual or, inconvenient ; imoreover, , as ex- 
i ngineer plays many 
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siderable economy. i 
Variations on the general plan are numerous, | but an irrigati 
Two or more sorts of yarn may be used in the warp | life and nee di 
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duction of yarns of speci 
fibre, producing spotted, figured, and design 
Ample scope, therefore; is given to the artist 
manufacturer for the pds! oc of 
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some countries, as in the Western States of America, variation of the discharge during the high flood and steel_bands round the stave ‘pipes deteriorate 


tlement has been ible The fertility, of soil and must be weak 
settlemen rendered possi only by| the) low water season brag dh, oe mo agi on 
are 


irtigation schemes, and the supply of water and the | increased by the pany Teepe 
growth of population have progressed simultaneously. is in these flooded areas t there is the strongest | remarks 
but in India the old settled population and original | temptation to cultivate the soil, but the constant 
irrigators have shown strong opposition to any change in the course of the channels and the liability 
curtailment of what they consider their rights, and i i i 
have resented the intrusion of new comers who 
might interfere with their claims. In times of 
scarcity, friction is likely to arise when limitations 
are imposed by the enforcement of a rotational 
supply. Those in possession of ancient rights 
whdsh entitioe eigen to ene Aaa 
which entitles irrigators to their supply in the order 

in which they originally claimed their rights to it. 
Although this principle may be defended in law, 
as securing vested interests, it is economically 
wasteful on account of loss in transit and @ 
diminished return by seepage, if lower proprietors 
have the first claim to water, and disastrous when 
holders of later rights are totally deprived of water 
in seasons of scarcity. A stereotyped policy of 
this kind stops progressive and permanént irriga- 
tion, for the original irrigators will use the water 


of newcomers. The old oceupant considers that he 
is entitled to the water he has inherited, overlooking 
in his selfishness that he is reducing the value of his| 
land and that of his neighbours by leaching out the 
valuable soluble salts in the soil. The aim of good 
management is to give to each farm the necessary | 
water at the right time, and in quantity, 
but no morep and to plan out a of distribu- 
tion demands, not merely engineering skill and 




















Perhaps as “oe schemes and as the. 


and the efforts to secure the common good are 
appreciated, economic practice will crystallise into 
custom, and custom into established laws and Tegu- 
lations, making the control of water easier and 
more certain, but to judge frém the author’s re-| to progress turns the scale in favour of adoption. 
marks on “Law, Finance and Administration,” | The protection of irrigated lands from seepage 
these halcyon days are afar off, and the function | and waterlogging is as important as the increase of| ; 
of the engineers who operate, it may be, hundreds | productivity, but we must be content with saying 
of miles of ditches, delivering water to hundreds of | that irrigation projects in their entirety have been a 
farms, is no sinecure. success, that the money spent in their construction 
These questions of distribution and utilisation of | and preservation has been well invested, but apart 
Tater debated at the beginning and the end of |from, all financial considerations, a scheme that| bag 
the treatise are of great importance to the student | @dds to the welfare of the native population and 





of sociology, but may be regarded by the engineer | gives Rags ge opportunities for production is essentials 
only as an ornamental fringe to the main purposes | deserving close study and attention by others |in their purity, and integrity. As the custodians : 
of the book, which discusses the principles that than those actually engaged in widening its extent of a valuable heritage, we are constrained to k ; 
decide the arrangements and guide the construc- | 8nd increasing its capacity. the language free from eee: t 
tion of the mechanism, indispensable to the proper| The addition of a section on the water supply of | additions,.to develop it along lines that will maintain, 

working of an irrigation system. Starting from the | towns has something of the appearance of an|its character and to take such precautions, that 

collection and preparation of the data for deter- excresence or anticlimax, but the reason for its) those, who come after us shall receive the 

mining the volume, of water that may reasonably inclusion has already been given. The conditions literature we have inherited as a living in- i 
be expected from a catchment area, the necessities, that obtain in India are not greatly different from telligible vehicle of communication for. the. ex- { 
difficulties and losses from storage are considered. those found elsewhere, but the periods of drought pression of the wide experience and sound know, 

Storage requires the erection of dams, the con- may be longer, the amount of evaporation greater, ledge that have been collested by, many workers. 

struction of reservoirs, and the provision of weirs the seasonal variations more marked, and therefore For some time past, the opinion has been current 

and escapes. These are the spectacular parts of|the need for ample supply more pressing. The | that the interests of literature and science are 

the Scheme that arrest attention, but. the canals| prevalence of waterborne, diseases as typhoid, | variance, mul the on , of .e purely 4 
and distributaries that lead the water from the cholera, dysentry, &c., requires the exercise of education. have. so travestied views. of 

main sources of supply to feed the minor lines and greater care in the chemical and bacterial examina- | sci 


; 
fs 
is 


i 
H 
: 


by gradually narrowing ways convey the water to|tion of potable water, while the very use 











the fields, demand equal care in the ing and | of wells increases the possible sources of impurities | vehement are to, | 
call for continual watchfulness said weeuntidns Hf tho | and anaes the’ ote ont pathoenio guns | alin fzed.batwonn scienoe and Herat | 
working of the scheme is to be a success. In alluvial more difficult. The methods of and between information and entertainment, but such 
lands, such as many of the streams of India traverse, filtration are described, but there is no general /a view has neither warrant nor foundation... To 
the maintenance of these works is a matter of| variation from those generally emplo The | make its truths readily acceptable, science cannot 
anxiety on account of the uncertainty of the extent author is aware of the need of enforcing ‘stringent afford to neglect the assistance that good English } 
of high floods. Abnormal floods may rise 4 ftps spp ing tere ne’ igre od and careful expression can, supply. i 
storey cigher than in non-slluvial country with the water supply on. gathering. but the | The book now under notice, which has its origin | 
steeper slopes, or may have greater scouring action eeeo-al inuinteieee tance ee in @ series of lectures, delivered by the author to i 
on the beds of channels. Since in an Indian/ ance of maintaining the standard of the |the engineering classes in the University of Cali. i 
alluvial river the channel is usually insufficient to| water at the levels demanded by 'ygiene. | fornia, affords. a proof of the importance that H 
contain these floods, a of the behaviour Apparently, no attention is given to protection from educational authorities attach to the use of accu. ' 
and of the physics of these rivers is eagerly sought. fire, at least outside the largest towns. The deserip- rate language, and the need of presenting facts in an | 
The author examines several ies, particularly | tion of conveyance of water by jueducts, conduits, | agreeable.and accurate manner. ‘The i 
those due to Molloy and to Oldham, and is inclined and mains, &., follows the usual lines, andone reads |Seaeee atc ea os regretted that while 
to look more favourably on the views of the first with satisfaction that the tropical climate of India student was su by his en 

named authority, as more consistent with observa- has little ill-effect on the life of Stok tates | ine Nentving uence of myriad. of 
tion, though no decided conclusion is drawn. The | extent of corrosion and of deposits. ooden pipes | poor English, that this evil was aggravated by a 

One fact that stands out very prominently is the buried in the ground have @ long life, and though certain public prejudice a correctness of ex- 

instability of the regime of an alhrvial river, and | stave’ have had but short trial, they compare | pression, little was being to foster s “taste i 
how greatly that instability depends upon the great | very with thick steel pipes, the | greater nicety 
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opinion that should prove an adequate corrective. 
To remedy these defects and to make the students 
appreciate the necessity of exercising care and system 
in the preparation of written papers, this course of 
lectures was ind@ugurated. The selection of the 
lecturer was happy. He wide experience 
ag an engineer, and knew the difficulties with which 
students had to contend. Heyhad also filled the 
editor’s chair of an im technica} journal, 
and in that capacity had had’ ample opportunity 
of noting how frequentiy those, whose faculties 
had been ‘trained in a special direction, failed, 
when engaged on the less familiar ground of record- 
ing their experience. 

Such a lecturer was likely to prove both able and 
sympathetic. He would not expect that his’ pre- 
cépts and recommendations, or, indeed,’ his criti- 
cisms of thé ‘work of others, should be accepted 
with the unquestioning reverence paid to authority. 
His object was to induce thoughtful 
study. Judging from’ the volume before’ ws, he 


evidently considered that he would have succeeded | The 


in his object, if he made a caréless writer careful, 
awaketied an interest in the proper use of lan- 


ft enteuai and made the importance of exactness in 
he gives much 


purpose 

advice ine plate form, which itis to be ho 
will not bé’ by heedlessly: Among these 
precepts will be found one, frequently repeated, 
that is too’ often :* “ Remember the 
réader.” ‘That isan injunction or reminder to 
communicate facts and comments in’ language 
that can be readily @ Fitness of 
diction consists’ in thé choice of ‘words that assist 
accurate expression, not in ‘florid phraseology or 
rhétorical flourishes that signify little or nothing: 
“Put your sélf in the place of the reader,” « re. | ' 

to be informed and 
is often 





Fie. 1. 


particular faults that disfigure the work of writers, 
whether of mature experience or tyros in the art. 
The main principles of grammar and syntax are 
passed under review, the misuse or unfitness of 
certain words is demonstrated, the functions of 
relative pronouns and prepositions are discussed, 
the convenience resulting from the proper use of 
hyphens is pointed out and the lucidity that follows 
accurate punctuation duly emphasised. There may 
be little that is new or startling in the volume, but 
there is certainly much that is well worthy of 
consideration. The author admits that errors are 
often rather the consequences of thoughtlessness 
than of ignorance, and that inattention and care- 
lessness bring about obscurity more frequently than 
does want of knowledge. 
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Fig. 2. 


Fig. 23. SECTION B.B. 









A two stroke four-cylinder oil engine by Messrs. 
Norris, Henty and Gesdaien, Limited, Gardner House, 
Queen Victoria-street, E.C.4, is illustrated in our two- 
page plate with this issue, and on the opposite and the 
present pages. This engine is of the marine type and 
is fitted ‘with reversing gear and with bilge, circulating, 
air and lubricating pumps. It has 7 in. cylinders by 8 in. 
stroke, and runs at 400 r.p.m., pases 40 brake 
horse-power at that speed. A general view of the 
engine is given in Fig. 1, opposite, and elevations and 
sections in Figs. 2 and 3, on Plate LXV. The remain- 
ing illustrations are of details, to which we shall refer as 
we proceed with our description. The engine has trunk 
pistons. Each cylinder and jacket is one casting. The cy- 
linder heads are separate jacketted castings. They carry 
the starting valves and fuel sprayer. The crank case 
is in two parts, the upper taking the cylinders and the 
lower the main bearings. bearings of bronze are 
entirely isolated from the crank-case by means of air- 
tight metal floating rings. They are accessible while 
the engine is running without interfering with the 
crank-case compression. The pistons are of the 
plain trunk type with four rings, fitted with locating 
pins. _The gudgeon pins are held in ition by set 
screws. The connecting rods have big ends fitted with 
brasses lined with white metal, the little ends being 
fitted with a split. phosphor bronze bush with set-screw 
adjustments. The crankshaft is furnished with balance 
weights secured by through bolts. 

Each cylinder is fitted with the fuel injection pump 
shown in Fig. 5, the sprayer fitted to the cylinder 4 
being shown in Fig, 11. The fuel pumps are operated 
by a cam shaft driven by a vertical worm shaft shown 
at the left hand end of the engine in Figs. 1 and 2. 
These pumps are mounted on brackets which carry the 
cam and rocking lever (Fig. 5). Underneath, 
this bracket has a lug which carries a separate shaft to 
which other cams are fitted. The pumps are put out 
of action for stopping and reversing by rotating this 
shaft by the sowentictie shown in Fig. 18, so that the 
cams come in contact with the rocking levers, holding 
them clear of the pump cams, The fuel sprayer is 
arranged so that it can be rotated in the cylinder head ; 
by this means the direction of the spray of fuel is altered. 
Normally, when under load the fuel is sprayed on to 
the finger of the hot bulb ring shown separately in 


Fig. 4. When running light the spray is directed up 
into the head. This helps to keep the engine running 
dead slow without extraneous ing being necessary. 
governor is shown with the reversing gear in Figs. 
12-14, the governing shaft.to the fuel pump bei 
shown in Fig. 5. governor is of the centri 


type, spring controlled, and by means of a shaft and 
levers raises or lowers inte between the 
striker of the rocking lever and the plunger of the fuel 
pump. The wedges are provided with flexible attach- 
ment to prevent straining by a governor control move- 
ment when any.of.the wedges are 8 
variation is obtained by a handle at the of the 
vertical shaft; by means of which the. load on the 
governor springs can be varied by a worm gear. 


peed | the air valves 










Fig 26LAmP cri! Fig7/BURNER STARTING 
































Reversing is secured by moving the driving worm on 
this shaft relatively to the cam shaft worm wheel. This 
movement is secured with the handwheel and screw 
to ast of ie 12, the gear being also shown in 
the detail Fig. 14. The effect of this vertical move- 
ment of the worm is to rotate the cam shaft, thus 
altering the timing of the fuel injection, the adjust- 
ment being sufficient to cover the required range for 
running in both directions. The operations of reversing 
are as follows :—The fuel pumps are put out of action, 
as already explained, the timing cams are then corrected 
for the reverse, and the pumps engaged again, and the 
engine restarted on compressed air. The first action 
is brought about by moving the lower hand lever in 
Figs. 17 and 18, asa explained. The compressed 
air supply to the cylinders is controlled by rocking 
levers mounted on eccentric bushes on the upper shaft 
in Figs. 17 and 18 and cams on the main cam shaft, 

ing shown in section in Fig. 3. At 
as levers are thrown into gear 
the main air valve is opened to the service pipe. Air 





at @ pressure of 150-200 lb. per sq. in. is stored in @ 














reservoir for starting epepesse. This is supplied by a 
single stage water-cooled compressor shown in . 6 
and 8, driven off the crankshaft by eccentric. Weer 
circulation is maintained by the circulating pump 
shown in Figs. 6 and 7, the valves of which are given 
in the detail Fig. 9. 

The lubricating pump is shown to the left of 6 
and 7, and its valves in Fig. 10. This supplies aie 
main bearings with oil through a main and branch 


pipes. A relief valve, Fig. 20, is fitted, allowing 
surplus oil to return to the sump. The cylinders, 
pistons and connecting rods are lubri by means 


of a battery of small pumps driven by worm and shaft, 
one pump being furnished for each cylinder which is 
lubricated at two points, and one for each connecting 
rod. For the latter the oil is delivered into a centri- 
fugal duct on the crank web. From this it passes 
through the crank pin to the big end. The 

rod is drilled u F wearer us allowing the oil to 
pass up to the little end and gudgeon pin. A hand- 
wheel, shown in Fig. 21, of the group of 21 to 25, 
on this page, which illustrate this system of mechanical 
lubrication, enables these pumps to be operated 

hand for flushing or starting up. Each of the 8 
Fig both sight feed and positive, as may be seen in 

ig. 22. 

The exhaust silencer, which is water-cooled, is 
shown in Figs. 15 and 16. The bilge pump is 
driven direct from the crankshaft, as shown in 
Figs. 7 and 19, and can be engaged by a small 
expanding clutch. 

» hot bulb is a special feature of this engine. 
The unjacketted portion consists of two parts, a cap 
and a ring with radial gills, and an internal ron 
to which the fuel is normally injected, as pre y 
described. The hot bulb and ring are held in place 
by an external ring and clamping studs, this arrange- 
ment allowing freedom of contraction and expansion. 
For preliminary starting the lamp and cylinder ( 28 
and 26) used in the stationary engines are re 
in the marine engine by the burner shown in Fig. 27. 
These burners are of the oil spray type, taking their 
fuel from a gravity or pressure supply and served by air 
under pressure from the receiver. The engine will start 
up from cold in about four minutes. 

The two-stroke engine offers many advantages for 
meee work owing pc ease E.} reversing Hage sim- 
plicity of running, and as wor out in this engi 
nm and starting, are both simple and phen 5 in 
action. The firm builds marine engines of this type 
up to 120 b.h.p., with four cylinders. 





Imports or Coat To SwEepEN.—We read in Swedish 
Ezport that the importation of coal to Sweden during 
the summer months has been comparatively large. The 
exports to Sweden of coal, coke and briquettes during 
July amounted to about 32,000 tons, and, as some cargoes 
of American coal have also arrived there this ictees’ 

sa , 


fuel market 


situation may be looked upon as fairl 
although the outlook for the future on t 
is not particularly bright. 
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INDUSTRIAL NOTES. 


Tue Mines and Quarries General Report for 1919 
has recently been issued the Chief Inspector of 
Mines. From this we take the following figures for 
the year under review, the corresponding figures for 
1918 being added between brackets :— 

The underground workers in coal mines numbered 
945,806, including 54,086 under the age of 16. The 
number of males working above ground was 236,131, 
including 26,191 from under 14 to 16, The number 
of females working above ground was 9,376, including 
620 from under 14 to 16, The grand total of workers 
in coal mines was therefore 1,191,313 (1,008,867). 
The number of coal mines at work was 2,943 (2,801). 
The coal output from the coal mines was 229,743,128 
tons, and adding to this the coal won from open quarries, 
36,389, the total coal extraction during 1919 was 
229,779,517 tons (227,748,654 tons). 

In the metalliferous mines, the un und workers 
numbered 12,327, including 111 from 13 to 16 years 
of age. The number of males working above ground 
was 9,063, including 576 from 12 to 16. The number 
of females working above grourd was 271, including 
21 from 14 to 16. The total of workers in 
metalliferous mines was therefore 21,661 (20,821). 
The metalliferous mines at work numbered 495 (474). 

In the quarries there worked 36,747 males, in- 
cluding 699 from 12 to 16, and 132 females, including 
six from 14 to 16. The numbers outside the quarries 
were, males 19,888, including 1,119 from 12 to 16; 
and females 309, including 15 from 14 to 16. The 
grand total of workers in and out quarries was thus 
57,076 (43,215), and the number of quarries at work 
was 5,135 (4,362). 

The number of deaths and of persons injured from 
accidents were as follows :— 


Coal mines— 
Deaths. Injured. 
Underground 1,003 106,573 
On surface .... 115 10,849 
Metalliferous mines— 
Underground 60 832 
On surface .... ats 5 275 
Quarries— 
Inside quarries 34 1,984 
Outside quarries 12 712 


The death rate in coal mines from all accidents, 
under and above ground, per 1,000,000 tons of coal 
raised was 4-67 (5-86). 

The death rate per 1,000 persons employed from all 
causes works out as follows :-— 


Coal mines— 
Underground 1-06 (1-61) 
Above ground o 0-47 (0-58) 
Under and above 
ground si 0-94 (1-39) 
Metalliferous mines— 
Underground 4-87 (1-39) 
Above ground noe 0-54 (0-23) 
Under and above 
ground _.... yd 3-00 (0-91) 
Quarries— 
Inside 0-92 (2-04) 
Outside sit baal 0-59 (0-65) 
Inside and outside, &c. 0-81 (1-55) 


In the coal mines the greater number of deaths were 
caused by falls of ground ; in the metalliferous mines 
they were caused by shaft accidents. In the former, 
explosions of fire-damp or coal dust led to 27 deaths 
only in the total of 1,003, and to 99 injuries only in 
the total of 106,573. 

We have given above the coal output ; several other 
figures of output taken from the report will be found 

interest :—bauxite, 9,221 tons (9,589); iron ore, 
12,254,195 tons (14,613,032); limestone other than 
chalk, 9,537,495 tons (10,156,603); manganese ore 
12,078 tons (17,456); natural gas, 90,000 cub. ft. 
(85,000); oil shale, 2,763,875 tons (3,080,867); tin 
an 5,156 tons (6,378); zinc ore, 6,933 tons 
(9,025). 





The Board of Trade has recently issued the following 
returns of the coal output for *he\ first three quarters 
of the current year, ead the ave.age number of persons 
employed during each quarter :—- 


Ave 
Output number of 
in tons. persons 
Quarter ended employed. 
March 31, 1920 .... .- 62,103,000 1,188,500 
June 30, 1920 _.... .... 58,166,000 1,200,300 
September 30, 1920 __ .... 59,467,000 1,207,800 


The output for the week ended October 9 was 
4,713,100 tons, 





The Ministry of Labour states that on the 1st inst. 





the ave level of retail prices, including those of 
food, clothing; fuel and light, &c.,,as well as rents, 
as indicated by the statistics prepared by the Ministry, 
was about 164 per cent. above the level of July, 1914. 
For food alone’ the average increase was 170 per cent. 


In our issue for the Ist inst., we dealt with Italian 
labour, and described the situation which had developed 
more especially in the industrial districts of North Italy. 
The Right Hon. George Barnes, M.P., has recently 
returned from a stay of some weeks’ duration in Italy, 
and his impressions form the subject of a contribution 
given in a recent issue of The Times. From this we 
take the following statement: “As a condition 
of the settlement of the recent dispute, the Govern- 
ment has set up a commission of 12 persons equally 
representative of both sides; with a Government 
chairman, to examine the industrial question with a 
view to drawing up a scheme (for embodiment if 
necessary into law) on the basis of mutuality of control. 
The workers’ claim is for a voice in the determination 
of conditions of work and full knowledge of F mavens: 
purchases, sales, &c. In fact, the Italian industrial 
situation is working itself out pretty much on the 
same lines as our own, although approached more from 
the revolutionary standpoint. Whether the concessions 
which have been made will be sufficient to keep the 

or not is a matter which only time can tell. 

t is certain that there is still a good deal of smouldering 

fire in the working class ranks and, in Milan and Turin, 

some understanding between the workers on the 

public services and the turbulent sections of the 
community.” 





The causes of the labour conflict in Italy may be 
resumed as follows according to the Fiat Com : 
Increased wages having been asked for by all t the 
workers in the metal industries, these were refused 
by the manufacturers on the ground that the general 
state of the industry did not leave any margir for such 
an increase, It was pointed out to the workers that 
these constant increases in wages did not bring any 
relief, for they only tended still further to increase 
the cost of commodities. The men received this reply 
calmly, but immediately started a folded arms strike. 
When the manufacturers decided to close their shops 
because of the impossibility of operating them with 
workers who had decided not to work, the men refused 
to leave. No force was made use of to evict the 
workmen, who thus became, for the time being, masters 
of the whole of the engineering establishments of 
Italy. When in possession of the factories, the men 
claimed the right to exercise a control over their 
management. They maintained that this was the 
only method by which industrial peace could be secured, 
for, having a guarantee that they were not being 
exploited for the benefit of capital, they would submit 
to a close discipline, and production would be increased. 
It was at this point that the Italian Government 
interfered by voting a law under which the workers 
were given a certain control in the management of the 
factories. The underlying principle of this was that 
if the workers were given the opportunity of collabora- 
ting with the management in the internal affairs of 
the factories, they would realise that there are limits 
which cannot be exceeded without entailing complete 
destruction, thus the union of capital and labour was 
likely to have a beneficial effect on economical con- 
ditions and national prosperity. At the Fiat factory 
work has been resumed on this basis, and the old 
management has in taken command. The new 
law is about to be applied, and it is hoped and believed 
that a satisfactory and permanent peace will be ob- 
tain 





Satisfactory news, concerning France, is published 
in a recent issue of 7'he T'imes, in an article contributed 
by Mrs. J. Lindon Smith, who has been working since 
1915 in the devastated areas in connection with the 
Franco-American Committee for the Protection of 
the Children of the Frontier. She says that in the 
last month she has visited all the Departments directly 
affected by the war; the destruction of factories 
took place to an infinitesimal degree in the regions 
where the factories were in the line of battle, but to 
an overwhelming degree in the “‘ back areas” in the 
occupied territory, where a systematic process of 
destruction was carried out by experts who understood 
the art of destroying the vital parts of each machine. 
Agricultural yn also were wantonly destroyed. 


A hopeful sign is that in every direction one sees that 
the manufacturer who has lost his f is deter- 
mined to rebuild it on absolutely modern li The 


French are facing the lack of coal by having the factories, 
without exception in the devastated areas, equipped 
for electric driving ; the factories are also equipped 
with the best machinery that can be . 
where there is a shortage of houses for the workmen ; 
there is also a lack of building material, but the people 
are willing to live in uncomfortable barracks or cellats 





alittle longer in order that in the distribution of building 
supplies preference be given to the factories, 

re was no sign an re of any observance of the 
eight-hour law. . The workmen average in one day’s 
work anything from 10 to 14 hours. In factories 
where they had two eight-hour shifts many of the 
workmen were working the full 16 hours in orde® to 
“get back” that destroyed factéfy. The French 
policy has been not to receive a bachelor of foreign 
nationality, but a foreign articled workman witb not 
less than two children and his wife. Mrs. J. Lindon 
Smith saw in the Ardennes a group of 200 Austrian 
families. The Austrian workman throughout got 
well into his work and got on without discord with 
his French families will either return 
to Austria with friendly feelings towards France 
that nothing will break in the future, or else will remain 
in a of France where population is néeded and 
become future citizens of France. 





Lord Cowdray, Lord Rector of Aberdeen University, 
in the course of an address which he delivered last 
Friday, said that the assumption that the worker 
would necessarily earn a better wage, and have more 
security and better conditions if he were working 
for the State than if he were working for a _— 
employer, was am unproven assumption. It pre- 
supposed that the total product would be increased 
if private profit was extinguished, and that the creators, 
controllers and directors of industry and commerce, 
the inventors and designers, would do better work 
for the State, though receiving a less remuneration 
than they now did. This was an assumption which 
no impartial m thought of making in regard to 
the manual labourer, and there was no obvious reason 
why it should be true of other kinds of workers. But 
even if we supposed these obstacles overcome, none of 
the socialistic schemes put forward attempted to solve 
the problem of the remuneration of Labour. The 
transfer of the controlling and directing futictions 
from one set of individuals, called employers and 
capitalists, to another set of individuals, called the 
State, left the question of the division of the product 
untouched. The wage-earners held tenaciously to 
the position that they would not forego their right to 
strike, whether the State or the private employer was 
controller. In Lord Cowdray’s view, the hope of the 
country lay in the substitution of the idea of partner- 
ship for the idea of class war. The partnership, 
unfortunately, could not be on equal terms, since men 
were not equal either in hands or in brains. There 
were three factors in the “ideal wage”: (1) the 
guaranteed minimum ; (2) a variable quantity accord- 
ing to the output of the individual; (3) a variable 
addition according to the result of the undertaking. 
In short, it was piece-work together with a guaranteed 
minimum and a bonus on profits. This, if realised, 
would secure the worker against falling below the 
poverty line, put a premium on his individual effort, 
and give him an interest in the results of his labour. 
Some trade unions were active in their endeavours 
to kill all piece-work. This they could not be allowed 
to do. ithout piece-work few industries in this 
country could permanently flourish. 





Since our last issue the railwaymen issued an ulti- 
matum threatening to come out on strike at midnight 
on Sunday, the 24th inst., with a view to uphold the 
miners’ claims. This decision on the part of the 
railwaymen was made known late on Thursday, the 
2st inst., and on the same day if was referred to in 
Parliament, the Prime Minister stating that it had 
embarrassed the negotiations which had been pro- 
ceeding for the last few days. “ It had not been merely 
an embarrassment to one party,” he added, “* but 
to both parties. It was an interference which was ¢x- 
ceedingly rash, éxceedingly indiscreet and precipitate, 
and I cannot find that it was desired by anybody.” 
Following this, further meetings of the railwaymen 
were held, and, on Saturday afternoon, the 23rd 
inst., Mr. J. H. Thomas announced the suspension 
of the threatened railway strike. He said: “The 
railway delegate meeting, acting on the advice of the 
Miners’ Federation, have decided to suspend inde- 
finitely the strike notices issued to ‘the members, 

nding the negotiations between the Government 
and the miners, with the view of giving every oppor- 
tunity of e an honourable settlement.” Speak- 
ing for himself, Mr. Thomas said he not only weleomea 
the decision, but also the fact that negotiations were 
being resumed. The miners by their action, he added, 
had given another clear indicationfof their anxiety 
for peace. 

The Government has been i 
endeavours to promote a settlement of the dispute, 
conversations and meetings having been held con- 
stantly since the dispute commenced. It was hoped 
on Wednesday that an agreement satisfactory to all 
parties had been reached, Mr. Evan Williams of the 
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Coalowners’ Association having obtained from the 
association their complete approval of the pledge he 
had given the Government with reference to co- 
operation for increasing output and the providing of 
machinery to further increase in output. The miners, 
it was understood, had agreed, on their part, to their 
receiving the 2s., 1s., and 9d. advances per shift pro- 
visionally (until a National Wages Board had agreed 
upon a wages scheme), and on conditions which took 
into account both output and the cost of living. The 
said advances during the provisional period were not 
to entail any increase in the price of coal. The National 
WwW Board was to be formed with as little delay 
as possible, and it was to deal with the future re, ion 
of wages and to determine the manner in which the 
revenue from coal was to be allotted. It was hoped that 
the above conditions would be agreed upon finally ; in 
the meantime, however, their acce ce by the miners 
is in abeyance, since at a late hour yesterday they 
came forward with fresh demands: they now claim 
that if the output during the provisional period, for 
which the advance in wages is to be granted imme- 
diately, exceeds the estimate of output, a further 
advance is to be given them immediately also, and 
this quite apart from any decision of the National 
Wages Board, which Board, it is reported, can only be 
formed and be ready to commence working in two or 
three months time. The allotment of the surplus 
proceeding from increased output appears also to have 
come up afresh for discussion, as also has the length 
of the provisional period. Discussions are proceeding 
still, and no final decision was reached at the time we 
went to press. 





THE LATE MR. WILLIAM MELVILLE, C.B.E. 

We regret to have to announce the death, which 
occurred on the 21st inst., at Northcote, Hillfoot, 
Bearsden, of Mr. William Melville, C.B.E., chief 
engineer of the Glasgow and South-Western Railway, 
a position from which he retired on October 31, 1916. 
He was a member of the Institution of Civil Engineers 
since March, 1893. Mr. Melville was born on Sep- 
tember 18, 1850, at Dunoon, where his father was at 
one time Provost ; he went to Glasgow as a lad where, 
from 1866 to 1868 he worked in the carpentry trade. 
In the latter year he entered the service of the North 
British Railway Company, where he remained down to 
1874, five years of which time he served as a pupil 
under the engineer-in-chief, Mr. James Bell. From 
1874 to 1882 Mr. Melville acted as chief assistant to 
Mr. James Carswell, engineer for the Western Division 
of the above railway. He was, later, appointed 
engineer-in-chief of the company. 

During the period of his service as a railway engineer, 
Mr. Melville carried out a very large amount of work 
for the various railways with which he was connected, 
For the North British Railway, as chief assistant 
engineer in Glasgow, he had charge of the enlargement 
of Queen-street passenger and goods stations and grain 
stores. He also had charge of the new Craigendoran 
railway and pier near Helensburgh ; of the widening 
of the line between Helensburgh and Cardross, and 
also of part of the Airdrie and Bathgate line; the 
breakwater and timber wharfing at Port Edgar, near 
Queensferry, on the Firth; the construction of 
Cowlairs West loop line, Glasgow ; the Benhar branch 
railway and the Bowhouse branch railway. New 
<a and wagon shops at Cowlairs were also 
carried out by him. 


When acting for the Caledonian Railway, Mr. 
Melville executed important work on the G Ww 
lines from Dalmarnock to St. Rollox ; he also 
charge of the widening of the line from Central Station 
to Eglinton-street Station, Glasgow. We may 
mention the Gourock Railway and Pier: the railway 
to James Watt Dock, Greenock, and the Bonnybri 
branch railway. ile engaged with the Caledonian 
Railway, Mr. Melville also prepared a number of 
working drawings for important lines, some of which 
were built at a later date. 

Mr. Melville’s most important work, however, was 
done for the Glasgow and South-Western Railway. 
Included in this may be mentioned the widening of 
the City Union lines, G 
demolition of the old uct carrying the railway 
over the Clyde and the substitution therefor of a new 
viaduct rs lines of rails on the site of the 
old viaduct. This widening swept away the whole of 
the bridges carrying the railway over the streets, and 
entirely new structures were built to suit the widened 
lines. These bridges varied in span from 60 ft. to 
He extended St. Enoch Station, Glasgow, 
adding six new platforms to the six of the ow 
station. He also had charge of the Bridgeton 
underground line, Glasgow ; the extension of the line 
to Darvel ; the Dalry and North Johnstone railway and 
widening at Dalry; the Gateshead and Hurlford 
railway; the Riccarton loop line near Kilmarnock ; 
the railway from Paisley to Barrhead; the railway 
viaduct over the River Ayr at Ayr Harbour; the 
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Catrine branch railway ; the Moniaive light railway ; 
the Turnberry light railway from Ayr to Gi Mr 
Melville also carried out the widening of the Maybole 
and Girvan line between Ayr and Girvan ; the widening 
between Dalry and Kilwinning, and the Elderslie 
widening, both these to four lines of rails. The com- 
pany,.in 1892, purchased the Ayrshire and Wigtown- 
shire railway, but the conditions of the permanent- 
way were such at that time that it was necessary 
_— to reconstruct the whole line, 31 miles in 

sath, tnd ep a with the standard permanent- 
way of the Glasgow and South-Western Railway. 
He, further, had charge of building the new station 
at Princes Pier, Greenock, and of the extension 
of the line there; of the reconstruction of the 
pier; the deepening of the graving dock, and. the 
construction of new entrance gates, Troon Harbour; 
also of new carriage and wagon shops for the Loco- 
motive Department at Barassie. n Mr. Melville 
joined the Glasgow and South-Western Railway about 
twenty-nine years ago, the company’s engine 
accommodation was somewhat limited, and new engine 
sheds with modern coaling arrangements were built 
at Corkerhill, on the outskirts of Glasgow. At this 
place the company have built a large number of 
dwelling houses, and at present there is a colony of 
the company’s employees of the Locomotive Depart- 
ment resident there. New engine sheds and other 
accommodation were also built at Ardrossan and 
Carlisle. At the latter place the company also built 
a superior class of houses for the employees in connec- 
tion with the Locomotive Department. Large carriage 
sheds have also been constructed at Bellahouston and 
Gorbals, Glasgow. The company further constructed 
an esplanade on the foreshore at Ayr to enclose a large 
amount of land which they purchased between t 
railway and the sea, including a concrete sea wall with 
carriage drive and promenade footpath, 

In 1891, when Mr. Melville joined the Glasgow and 
South-Western Railway, the permanent-way was 
mostly built of 76-lb. and 80-lb. per yard rails; 90-lb. 


rails, however, had been introduced shortly before 
that time, and are now the standard section of the whole 
system. The rails have also been since 


then from 30 ft. to 45ft., and the permanent way 
otherwise considerably strengthened. 

Mr. Melville also acted as joint engineer with the 
Caledonian engineer on the extension of the Stranraer 
harbour pier, in Loch Ryan, for the Portpatrick and 
Wigtownshire Joint Railways. While acting as engi- 
.neer-in-chief for the Glasgow and South-Western Rail- 
way, he acted as engineer for the Glasgow, Barrhead 
and Kilmarnock Joint Railway, and as engineer for 
the Portpatrick and Wigtownshire Joint Railways 
every alternate three years with the Caledonian 
engineer. 





NOTES ON NEW BOOKS. 

THE many thousands of users of Ford cars in this 
coun! doubtless appreciate the publication 
recently issued by Mr. R. T. Nicholson, M.A., the 
object of which is to show “‘ how Ford owners can 
the best out of their cars,”’ and to “‘ ensure the 
of a simple and easily-controlled car with economy 
and efficiency.” It is entitled “The Book of the 
Ford,” and contains detailed illustrated instructions 
on the working of the car, on all the main and auxiliary 
mechanical parts, adjustments, replacements and so 
forth. Reference to every detail dealt with is facili- 
tated by a most complete index. The book, which 
now is in its fifth edition, will be found a most uate 

ide. It is published at the price of 3s. net by the 

emple Press, Limited, 7 to 15, Rosebery-avenue, 


also | E.C.. 1. 


When an author is limited, or limits himself, to 
106 in writing on modern explosives, he might 
adhere to his subject and give the reader the benefit 
opportunities afforded to him 


but also in Germany,” instead of la. 
absolute interdependence of all m industry and 
chemistry national welfare. Yet this is 


largely 
what has been done in the “ Modern Baplosives”’ of 
Mr. 8. I. Levy, B.A. (Cantab.), B.Sc. (Lond.), F.C. 
: Sir Isaac Pitman & Sons, Limited, 3s. 

}. There are a few views of explosive works. 
There are no di there is not a single formula 
literature are totally absent likewise. 
the book is certainly readable, and it will interest 
general reader, but we underline the adjective. 


book which is “a compilation of facts, figures 
formulm bearing on the everyday work of an 
nlgieas soeieem: Senn eS Se 

is the “ Irrigation Pocket Book,” by Mr. R. B. 
Buckley, C.S.L, late chief engineer; Indian Irrigation 
Department, published at the of 30s, net by 
Messrs. E. and F. N. Spon, 57, Haymarket, 





shed | and 


571 
S.W. 1. It measures 7} in. by 5} in. and contains 
625 of carefully indexed and closely but most 


clearly printed information on the subject of reservoir 
construction and irrigation in all its branches, com- 
piled by an engineer who acquired great experience on 
the subject during a lengthy period of service in India. 
The data given do not deal with the case of India alone 
and aré not applicable to that Empire alone ; the 
—* L Sotiae a 1 of the ‘world, 

are 0! practical a con- 
struction of barrages, dams embankments, the 
subjects of concrete, reinforced concrete, masonry 
work, foundations, and other allied subjects are entered 
into in detail. 





The steadily increasing po of the slide rule 
“Soeotharne pig amma a dap tencmp siege written 


explanation of its construction and use. need 
is well met by the pam hiet on “ Slide Rules and How 
to Use Them,” compiled by Mr. T. Jackson, M,L.Mech.E., 
blished by Chapman & Hall, Limited, price 
Is. 6d, net, The bulk of the paper is mainly devoted 
to the discussion of the Gravet type of rule, which is 
that in most common use, but log-log rules are also 
adequately described as also a number of special rules. 
These are no doubt advantageous when in constant 
use for making the lar class of computation for 
which they are designed, but if used but occasionally it 
commonly takes longer to learn the rule afresh each 
time than to obtain the result with the common type 
of rule, although a more complicated procedure may 
be necessary than with the special rule. 


It took a Mendelssohn to provide us with “ Songs 
without words,” but the purveyors of “ Words without 
— ” are numerous, and with us always. A 
notable example of this deplorable type of literature 
is “ Guild Socialism Re-stated ” oe. G. D. H. Cole, 
which is issued at 6s. net by Mr. Leonard Parsons. 
The author is an exponent of the methods of the 
Mediwval School, men who held that they could arrive 
at truth on all matters of science, and philo- 
sophy simply by mere logic, and that it was quite 
unnecessary to ir deductions with ex- 
perience. . There is hardly a page on which Mr. Cole 
does not make Aviat misstatements of fact, due to 
his i 





have been more to the point to show, for example, 
what workers were —, by Mr. Henry Ford 
or Lord Leverhulme. fact, it is notorious that these 
men have increased and not diminished the 
of those the omneiey) Mr. Cole com 
that the whole value of the “ workman’s mot ” 
over and shore i NS See ae © rs. Hoe 
makes no attempt to , however, on the average 
per posigeeliesn away: that oat by laa ors does 
uce any 8 us not represen 
value of the final product is only Bis 

to the workman, whose work may be Seocons wild yet 
the final uct may be t value. Indeed, 
so far as intrinsic values are concerned, this fact is 
well illustrated by the book under review, the printing 
of which is excellent. The same holds true as 
exchangeable values. Thus a Pre agoneI 
in experimen on a perpet motion 
will routs oye far ho than the 
nog product of lf and the mind 

avicbantng ¢ nr nye Pegg 
in the steam t 4 
properly receive far less for his share 
than the value of the machine which he 
under the direction of the mind which had the genius 
to conceive and the courage to face the rod or einen 
losses involved in exploiting the blind alleys into which 
every great inventor must at times stray before he 
finds the true line of progress, All history shows that 
mind is the main factor in the creation of wealth, 
and that no 5: te of mediocre minds can rep 
the exceptional one. Genius is essentially-individualist 
as Emerson pointed out 70 years or more ago. 


Hi 


H 








Ou.-Fux. Freep Srzam Lorry,—A 5-ton Foden steam 
wagon belonging to Messrs. Yorke, Stoneham and Jones, 
has, we understand, been running successfully for about 
six weeks fired by oil fuel on the system of the Scarab 
Oil Burni ok Limited, 28, Charles-street, Hay- 
market, 8.W. 1. wet trrren de vit rete» ttedinn So oy oe 


recently in our columns, as fitted to a tive, has 
to be tly modified for steam ons, to ensure ease 
of ing, UP Two ny ay are ~y" yd Foden 
wagon, a hand pum vided for blowing one 
burner with air until an pin one coil is Mew uy 

coil is placed in the path of the flame, and 
supplied with water which, of course, it 
steam. As soon as steam is produced—.e., 
5 minutes—the hand pump is cut out and the one 
continued on thi sufficient is 
feed both burners when the second ta lighted. 
as from 10 Ib. to 15 lb. are raised in the 
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60-TON ELECTRIC OVERHEAD TRAVELLING FORGE CRANE. 





CONSTRUCTED BY SIR WILLIAM ARROL AND CO., LIMITED, ENGINEERS, GLASGOW. 


A Srxty-Ton overhead forge crane constructed by 
Sir William Arrol and Co,, Limited, Parkhead, Glasgow, 
for the Dennystown Forge Company, Dumbarton, is 
illustrated above and on pages 573 and 576. This crane 
has a span of 56 ft. 11 in. and height from floor to rail 
level of 28 ft. 9 in. , The current is direct current at 220 
volts, the motors being of the totally-enclosed series re- 
versing type. With a load of 60 tons, the hoisting motor 
of 50 brake horse power running at 470 r.p.m., gives 
a lift of 8 ft. per minute. With the same load the 
traversing s is 75 ft. per minute, the motor for 
this being of 12 brake horse power running at 600 
rpm, travelling speed with full load is 190 ft. 
per, minute., the motor for this motion being one 
developing 36 brake horse-power at 550 r.p.m. 

Our illustrations give a very good idea of this crane, 
Figs,.1 and 2 being end and. side elevations, while 
Fig. 3 is a diagram of the electric leads overhead. 
Fig. 4, page 573, is a view of the Sercranins gear, 
and Fig, 5 is a view of the cage, which is telescopic, 
Fig. 6, 576, is an illustration of the crane in the 
forge of the Dennystown Forge Company. The hook 
normally lowers to within 4 ft. of the ground level, but 
if all the rope is run off the barrel it can be lowered 
to about 1 ft. 6 in. of the floor. The cage is contained 
in a telescopic structure, the rigid portion of which 
terminates almost 11 ft. above the floor, while 
the telescopic portion can be lowered to within a foot 
of the ground. The moving cage is operated by a 
1}-h.p. series-wound motor, through worm and spur 


reduction gears driving a pulley on which the rope 
is coiled, hoisting rope is anchored at one end to 
the structure of the crane above. The other end 


is led from the cage pulley over guide pulleys above 
to & balance-weight moving in channel guides, as seen 
in Fig. 5. This arrangement of telescopic cage allows 
the operator easy access to the crane, and also enables 
the man to work from a position giving a good view 
of the press when forging. The cage hoisting speed 
is 10 ft. per minute, the motor running at 340 r.p.m. 
The controllers are of the drum reversing type, 
rated 20 per cent. in excess of the size of the motors. 
The hoisting motion is fitted with a self-resetting 
limit switch to prevent overwinding. An automatic 
solenoid brake is fitted to the hoisting motor spindle, 
operated by a solenoid magnet in such a way that the 
brake is re as soon as the motor is started, and 
applied as soon as the motor is stop or fails for 


any reason, An automatic centrifugal brake controls | on 


the speed when. lowering. In order to prevent the 
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erane being overloaded by the action of the press 
the solenoid brake is released if an overload occurs, 
and the hook is allowed to lower out until the load on 
the crane returns to normal, when the brake is auto- 
matically reset. 

The ingot rotating gear suspended from the crane 
double hook is wor by a 25-h.p. motor running 
at 500 ePm.. ging a speed measured at the periphery 
of the drum of 17-5 ft. per minute. The chain drum 
consists of a steel casting with sprocket teeth on the 
flanges gearing with projecting pins on the chain. 
The drum is driven by the motor by worm and spur 
reduction gears, the worm and worm wheel running 
in an oil bath, with -ball bearings fitted to the worm 
spindle, Current for the turning gear is taken from a 
junction-box on the crane, by a flexible cable winding 
on to a spring-operated drum fixed to the crab. 





NITROCELLULOSE.* 
By Sir R. Rosertson, K.B.E., F.R.S. 

Introduction.—The princi applications of nitro- 
cellulose in industry are to schtaloide ion Nort artificial 
silk, collodion and some blasti explosives. In this 
paper I shall confine myself for the most part to nitro- 
cellulose as in manufacture of propellants, 
and I propose to describe some of the relations that 
exist between the solutions of cellulose and of nitro- 
cellulose and the gelatinised nitrocellulose after the 
solvent has been eliminated, together with some work 
on the characteristics of its solutions. 

Most of the modern propellants are colloidal in 
character, and it is to the nitrocellulose which they 
contain that this character is to be attributed. As 
they have no definite crystalline structure, and can be 
obtained as uniform non-porous masses by ‘the process 
of incorporation or malaxation i manufacture, 
they present an unbroken surface to the flame which 
ignites them, and even under pressure continue to burn 
eeeeeey, from layer to layer. It is this property that 
has enabled guns to be much lighter in weight 
than for powder, and that has made it possible by 
suitable choice of thickness of, the propellant to secure 
very high velocities of projectiles (within a narrow 
margin of a few feet per second from round to round) 
without undue strain on the gun. 

To obtain the degree of regularity in ballistics nece: 
for accurate shooting it is important for the dimensions 
of the finished propellant to be within very narrow 
limits. It has been found that the nature of the nitro- 


* Paper (abridged) contributed to the discussion 
“* Colloids,’ before 


the Faraday iety and the 
Physical Society, London, October 25, 
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cellulose used affects the amount of shrinkage which 
takes place in the cord after squirting from the die, 
and it is obvious, therefore, that the colloidal properties 
of nitrocellulose gelatinised by means of solvents, either 
volatile or non-volatile, are of great importance in the 
study of propellants. e 

I propose to bring to your attention the results of 
some, work on gelatinised nitrocellulose that has been 
carried out at the Royal Gunpowder Factory, and the 
Research Department, Woolwich. 

Among the more important aspects that have to be 
considered are the influence on the product of the nature 
of the raw material, the influence of the process which 
it undergoes in being nitrated and stabilised by boiling 
with water, and the effect of these on the characteristics 
of the finished material. Among other important 
properties the viscosity of solutions of cellulose and of 
nitrocellulose in relation to these aspects clearly required 
investigation. 

Treatments which Affect the Viscosity of Cellulose and 
Nitrocellulose Solutions—In general, those treatments 
which would be expected to effect disruption of mole- 
cular aggregates (e.g., by grinding or chemical decom- 
position such as h lysis) are found to lower the 
viscosity both of cellulose and nitrocellulose solutions. 

The treatment of the cellulose before solution, with 
bleaching powder (oxidation) or caustic soda (hydrolysis) 
in the usual prc of cleaning, reduces the viscosity 
of its solution in cuprammonium. The viscosity of the 
solution itself is uced by exposure to air or light, 
or even to some extent by simply allowing it to stand 
for some time. The viscosity of the solution of the 
corresponding nitrocellulose is found to be affected in 
the same direction. 

With the nitrocellulose, the steam boiling treatments 

iven in the purification process lower its viscosity, 

ut there appears to be a practical limit to the process. 
When the more easily attacked forms of nitrocellulose 
have all been destroyed by boiling, the further reduction 
in viscosity is. very slow, and if the cellulose before 
nitration has been treated so as to reduce its viscosity 
markedly, no great reduction of viscosity is produced 
by boiling the nitrocellulose. : 

In order to produce a nitrocellulose of low viscosity, 
it is found to better to reduce the viscosity of the 
cellulose as far as possible by suitable treatments than 
to rely on the reduction during boiling of the nitrated 
product. 

Relation of Viscosity of Solutson and of its Nature to 

of the Dried Nitrocellulose Colloid.—In 
some earlier work the viscosity was measured by means 
BeBe gb , and the to 
of the resulting gelatini ied nitrocellulose the 
form of cord was evaluated by determining the least 
radius of curvature to which the cord could be bent. 
This method brought out such differences as that a cord 
of nitrocellulose of 13 per cent. nitrogen content cracked 
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at a radius of curvature of 100 mm. when acetone had 
been the solvent, while a cord of nitrocellulose of 12-4 
per cent, of nitrogen broke at a radius of 25 mm. in 
with acetone as the solvent, and at 5 mm. when ether- 
alcohol had been used to gelatinise it. 

From the results of these experiments it was deduced 
that when the same simple solvent (acetone) was used 
to gelatinise nitrocelluloses of a high nitrogen content 
(13 per cent.) the viscosity of the nitrocellulose solution 
was ——— SS to the toughness of the 
resulting cord. The coherence of the dried nitrocellulose 
was thus found to be adversely affected by the higher 
state of aggregation of the molecules of the nitrocellulose, 
as indicated by the viscosity of its solution. This short 
note on these experiments has been given, as they 
illustrate a connection between the viscosity of a solution 
and the physical consistency of the dried nitrocellulose. 

The nature of the volatile solvent also affects the 
brittleness of the dried gelatinised substance. Thus 
the dried product made by gelatinising nitrocellulose 
of 12-4 per cent. nitrogen with ether-alcohol is much 
tougher than that gelatinised with acetone, and a similar 
effeet is obtained by adding some alcohol to the solvent 
acetone, Caution , however, to be observed in this 
connection, as retention of the solvent in an imperfectly 
dried substance may give a quite fictitious semblance 
of toughness to a film of gelatinised nitrocellulose. 
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Processes the Vi ity of Cellul 
and of Nitr s—It might now be well 
to refer to some of the methods that have more recently 
been found most suitable for determining the viscosity 
of solutions of cellulose and nitrocellulose, and to state 
briefly the information that study of this property 
has afforded. Of great importance in this connection 
has been the application of the falling sphere viscosi- 
meter, in which the velocity is observed of a steel ball, 
0-15 cm. in diameter, er standardised conditions, 
falling through the solution, appropriate corrections 
being made for deviations from Stokes’ law on account 
of the side-effect of the walls and the end-effect of the 
bottom of the viscosimeter tube. This instrument 
has had a wide application in the study of solutions 
of nitrocellulose, and the difficulties inherent in its 
application to solutions of cellulose in cuprammonium 
solution, chiefly on account of the need for eliminating 
air in this estimation, have been overcome (Gibson, 
Jacobs, Spencer and McCall, J. Chem. Soc., 1920, 117, 
472, 484). 

For cellulose dissolved in cuprammonium solution a 
capillary viscosimeter in which the solution comes into 
contact only with hydrogen was developed, 

The subject of the viscosity of cellulose and of solutions 
of cellulose was further pursued at the Research Depart- 
ment, Woolwich, by the application of the methods 
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of determining viscosity mentioned above, and some of 
the results obtained in these investigations may now 
i iO. 

iscosily 0, Uul Solutions and their Relation to 
Nitrocellulose Solutions.—In the first place, as regards 
the cellulose itself, the reduction in its viscosity brought 
about by increase in temperature of the alkaline pressure 
boiling to which the cotton is subjected, and the influence 
of increase in the concentration of the caustic alkali in 
this process in the same direction have been described 
by Gibson (l.c. p. 481), 

Correlations were then made between the viscosity 
of the cellulose in cuprammonium solution and that of 
the solution in ether-alcohol of the nitrocellulose made 
from it, and it was established that ager the pro- 
cesses of nitration and stabilising by boiling of. the 
nitrocellulose tended to level down differences, yet, there 
is a general relationship in the sense of higher viscosity 
of the nitrocellulose ae S from cellulose of high viscosity, 
and it was brought out that if the cotton had been 
incompletely reduced in viscosity by the soda boiling, 
the viscosity of the finally = nitrocellulose was 
with greater difficulty brought down by the steaming 
during stabilisation. 

“Minimum Viscosity of Nitrocellulose Solutions.—The 
Viscosity of solutions of nitrocellulose in ether-aleghol 
was then studied (see Gibson and McCall, J. Soc. Chem. 
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Ind, 1920, 39, 172, T) by the method of the falling sphere 
viscosimeter, and it was established that there was a 
minimum viscosity at @ certain proportion ,of ether to 
alcohol, solutions on either side of the minimum being 
more viscous, and indeed forming ;jellies with the 
higher proportions of eithér alcohol or ether. The 
position of this minimum was also found to be inde- 
pendent of concentration, but to va with nitrogen 
content among those nitrocelluloses which are soluble 
in mes aiechl, more sihes being required for those 
wi higher content of nitrogen. 
CG Remarks .— 


‘acture, 
The viscosity of the solutions has been proved to have 
a direct relation to the properties of the dried colloid 
The dried colloid, renee enaamianted ee Sesine. 
Peay cece mrp however, press arene assess - 
ing, its physical pro; . method of determining 
its to eas tocn emmestonnal endl Aiaiionons 
of by the Brinell method, of breaking strain, 
or of resistance to crushing have been but not so 
far with much that is informative. method may 
be mentioned by means of which variations in the 
viscosity of the hard colloid may be traced. If large 
cords be pressed from different composition of the cordite 
type in which the proportion of guncotton to nitro- 
glycerine is varied, these cords retain a small proportion 
of the volatile solvent. If now the quantity of this 
solvent be determined in % concentric zpnes it 
is found that as the nitrocellulose becomes dominant, 
© oe 5 eles ee ae Sie 
vo matter is no longer uniform but increases regularly 
frogs Suit te, cores aie sate 26 Oe. cient oe veantees 
matter in different regions remaining constant 
although the total quantity is reduced in the of 


drying. This resistance to the migration of solvent 
is some measure of viscosity of the horny substance, 
in at inepetigation af the pageant ctaktnion’ ef oter 
in ical condition oO 
ah oe the oe 

t t above show the importance 
of the application of the in ion of the colloid 


te, perhaps, points 


solutions of and 
of interest that remain to be followed up. 





THE PROPERTIES OF ELASTIC GELS.* 
By Emm Hatsouex, F.Inst.P. 
THE statement that the familiar table jellies tin 


gel) are t sapicuimenabes at she alles ta tortie: 
cussed in present paper will probably, at the outset, 
be found more useful an a at strict definition. 
These systems exhibit immediately two of the most 
© properties of the elastic : 

of shape, igh content of liquid 
(about 95 cent. in the case quoted) and ‘ect 
elasticity w certain narrow |. 


and , been most frequently and 
extensively, is that of gelatin. Bodies of any aeened 
shape can be obtained by pouring the gelatin sol into 
suitable moulds and allowing it to set for a period of not 
less than 24 hours (ef. infra, E, Fraas), 'The procedure, 
once chosen, must be rigidly adhered to throughout, 
since all the perties of a gel depend, not only on its 
composition, but also to a marked extent on its history, 
especially its ‘ thermal history,” i.e., the temperatures 
to which the sol has been exposed and the duration of 
such exposure. Some of the principal investigations 
will now be briefly summarised. 

Blastic Properties.—These have been studied princi- 
pally by R. Maurer, P. v. Bjerkon, EB. Fraas and A. Leick. 
All these investigations date back some time, and were 
undertaken with a view to stwiyihg a material with 
very low modulus and sufficiently tra: rent for ex- 
ammation in polarised light, rather than with the 
intention of elucidating such problems as the structure 
of gels. Both Maurer and Leick determined Poisson's 
ratio for gels of various concentrations and find it 0-5 
within the limits of error—a result which is not sur 
in view of the large tage of liquid. Leick 
the modulus E reeday proportional to the square of 
the gelatin concentration; the ratio E/c?, however, 
varies somewhat irregularly, and decreases with in-. 
creasing c. All the investigators find that the modulus 
increases with increasing load. 


4 | itself during or drying, but undergoes successive 
which can be most easily reproduced | delocmeaticns et ay be considerable. The effect is 


Fraas studied the ageing of gels and found that a 


L 

after apparently complete setting. These hysteresis 
effects are Se 8 colloidal pe, and_} the 
increasing modulus of a gel is y the increasing 
viscosity of the sol, when kept at a temperature above 
the setting point. - 7 ro | 

Maurer, and more particularly Leick, also studied 
the effect of various substances dissolved in the water 
on,the sleatio modaine of oy ; the posite ope of 
particular rom ti point view, 
inasmuch as they can be co-ordinated with the well- 
known 


porvrmong oe ew 1, while gl av npn Fao 
temperature o sol, cane 
sugar (generally substances containing hydroxyl groups 
The i f gels i rfect only forjsmall loads 
o is pe or. 

applied for a Siase, but vai Bitte wisk han beast 
done on relaxation in such systems. R. O. 
maintained gelatin gels of low concentrations (3-4 per 
ae oe mee serene, CCCatee eatin ond plots 5 
stress necessary to this against time. The 
within the limits of coneentration and time investiga 
never becomes zero, 

determined the relaxation time of gelatin gels 
by o means (disappearance of the double refraction 


juced by —_ 
That the condi are entirely different at lower 
tem is shown by experiments 7 ae ae 


pub here for the first time, renngelie getuee 
sewer gel (10 per cent.) with 1 per cent. of sodium 
oride, to prevent putrefaction, were cast and allowed 
to set 36 hours before removal from the mould. One 
of these prisms weer bent between nee — 
ona 5 4 ecimen was then togra, 
in pofaeiaed igh t (double plate glass as polariser, Nicol 
as analyser) in 10 minutes of the a tion of stress 
at room temperature, about 15 deg. . At the end of 
five days the stress had ge y disap . The 
a was substantially unaltered, and at any rate 
optical caused by strain had not dis- 
with the removal of the stress. The absence 


of relaxation in a system consisting to about 90 per 


cent. of liquid is certainly remarkable, and will be 
referred to again. 
On the w our knowledge of the elastic and the 


a s of gels must be pronounced 
slight. in ete ohn of the subject, non-aqueous 
systems have received hardly any attention; their 


study is desirable, as the enormous compli- 
cations im the case of a protein like gelatin 
by the formation of galts, and their electrolytic and 
hydrolytic dissociation, would be absent. 
obvious reasons, received a considerable amount of 
attention. Thos. Graham already used dilute gel, 
instead of aqueous solutions in the study of diffusion, 
and the rate roximately the same in both. 
This, however, only ds good of gelatin gels + to, 
Mi na yan Mey ee so per 
cent. more concentrated gels rate of diffusion 
decreases with the concentration, but no 


he rate of diffusion fora given solution and gel concentra- 
be y various solutes in the latter. 
The fact that both the swelling and the drying of gels 


which, 
bearing Ration ite bedy ct have not yet 
ved adequate attention. Ifa of gel is boun 
S SRiceESaEEMEoivhedse aplindiove bounded 
very quickly or (as in poly cylinders boun y 
plane ends, ) discontinuously, diffusion to or from 
adjacent to tracks of surface with low or zero- 
takes more rapidly than from the rest. 
result is @ body of gel does not remain similar to 


markedin drying ;: thus, cylinders with plane 

ends at first dry more ra oy tro the circular edges, 

which contract, the profile becoming that of a barrel 

with convex ends, As the material forming the edges 

becomes less permeable, the large surfaces dry more 

uickly, and final shape is, spproximately, a single- 

ll hyperboloid with concave ends. On allowing such 

a body of gel to swell again, the “oy shape is 

not necessarily restored ; the reason for this alteration 
in the capacity of absorbing water is obscure. 

The foregoing summary—though necessarily restricted 
by considerations of space—may give the reader un- 
familiar with the literature some idea of our present 
knowledge. The two great Bye cng to be solved must 
now be set forth briefly. y are (1) the elucidation 
of the structure of elastic gels, and (2) the explanation 
of the phenomenon of swelling. As regards the former, 
there is at present a fundamental divergence of opinion, 
inasmuch as some authors (H. Procter, W. Pauli and 
J. R. Katz) maintain that elastic gels are homogeneous 
pga é.e., solid or (H.. Procter) “ semi-solid *’ solutions. 

evidence for this view is set forth at length in a very 
exhaustive monograph by Katz. The other school 
(W. B, Hardy, Wi. Ostwald, Wo. Ostwald, 8. C. Bradford, 
Dorothy J. Lloyd) consider gels to be heterogeneous 
systems, but differ regarding the state of aggregation 
of the phases. Wi. Ostwald, in particular, considers gels 
to be systems of two liquid phases ha an interfacial 





* Paper (abridged) contributed to the ral dis 
cussion on “Colloids” before the Faraday iety and 
the Physical Society of London, Ootober 25. 





, while some the other in tors incline 





* R. O. Rankine, Phil. Mag. Ap. 1906, 447. 
t R. Reiger, Pays. Zeitechr., 2, 213, 1901. 






by pasuming call 
ment of solid phase permeated by liquid. ness 


as - —— step, to sone whether 
wi assumption of two liqu possessing 
interfacial tension; the result Tele” negative if the 
assumptions necessary to allow of mathematical treat- 
ment are granted. 















in Gels.—This phenomenon has, for various 






a 
*| prices which compare very favourably with the hethild 


by diffusion involves some consequences 
that they may have an important 


of the stop’ 


at least one case it has heen 


: to the view that the properties of gels are best accounted 
gogstant medulpe, wee got revehed wadih, chow 44 hours for 


ing some sort of network or cellular arrange- 


generally, these rival theories are based on con- 


sideration of a limited number of selected properties, 
and a great deal of further work is required, probably 


on quite novel lines, before a definite conclusion com- 
manding universal acceptance can be reached. The 


author feels in particular, that the elastic properties 


have received insufficient attention, and has attempted, 
they are compatible 
id Bene Seni 


As regards the phenomenon of swelling, we have at 


attention, conditions are enormously complicated 
dissociation, and here, as in other problems of oid 


; progress is to be expected only 
from the of non-aqueous systems, of which a 
large number is certainly available. This is also the 
view’ expressed by Katz in the monograph already 
quoted; ‘Swelling in organic solvents would, perhaps, 
be more important for an investigation in the service 
of pure physical chemistry than swelling in water,” It 
rab cy § to be hoped that the present discussion may 

competent workers to examine this—equally 
neglected and promising—field. 





NOTES FROM SOUTH YORKSHIRE; 
SHEFFIELD, Wednesday. 
Poo ny and yp men ie ee 
stoppage of coal suppli staple trades are 
making very ocean | Po gr Here and there 
departments have clo own. Some of the steel- 
making furnaces have been suspended in order to con- 
serve supplies of fuel for those manufacturing sections 
where a great proportion of workers areemployed. But 
for the most part industry is ca on at reduced 
pressure, and a fair tonnage of steel p: machinery 
and tools is leaving the works for home and foreign 
consumption, After one week’s strike the gross volume 
of unemployment does not exceed 10,000, which is 
exceptionally low having regard to the total number of 
workers normally engaged. i masters state 
that by running fewer shifts they hope to — on at the 
— rate for at least another week, possibly longer. 
he Order enforeing the reduction of power omar for 
steel works consumption is making things t, 
and the corporation has agreed to a broad interpretation 
of the terms of the Order so that the serious dislocation 
which would result in the lighter trades may be avoided. 
New business is practically at a standstill. Inquiries 
for heavy plant and structural steels are still in circu- 
lation, but buyers are not inclined to place business 
without securing fixed rates for delivery, and these 
cannot be given until the outlook clears. There is a 
fair volume of work in hand for rolling-stock construc- 
tion, tramways steel and many kinds of tools. Makers 
of twist drills report the resumption of foreign com- 
petition. Germany has again come into the market 
and is offering regular deliveries of ample t 
to the condition of the German 
exchange. Rolling are feeling the effect of the slump 
in motor steel. De ion in the market for stecl alloys, 
following the restriction in the inquiry for tool steels, 
is more marked than a fortnight ago. 


South Yorkshire Coal Trade.—Now that stocks are 
all under control, the market presents very few features 
worthy of note. There is little likelihood of house coal 
supplies running short at the moment. Stocks at 
depots are not yet exhausted, and locally the Sheffield 
Corporation has a large dump which can be drawn on 
sparingly to meet the emergency. There are also large 
stocks at some of the neighbouring collieries in excess 
of what is required for keeping pumps and fans working. 
It may be possible to draw on these to assist the steel 
trade, though whether this will be done without opposi- 
tion from the miners remains to be seen. A very active 
demand prevails for blast-furnace coke despite the 
setting down of several of the largest furnaces in the 
neighbourhood. Nominal quotations:—Best branch 
handpicked, 378. 2d. to 38s. 2d. ; Barnsley best silkstone, 
37s. 2d. to 378, 8d.; Derbyshire best brights, 35s. 2d. 
to 36s. 2d.; Derbyshire house coal, 32s, 8d. to 33s. 2d. ; 
Derbyshire best large nuts, 32s. 8d. to 33s. 8d. ; Derby- 
shire small nuts, 31s. 8d. to 32s. 8d.; Yorkshire hards, 
32s. 8d. to 33s. 8d.; Derbyshire hards, 32s. 8d. to 
33s. 8d.; rough slacks, 28s. 2d. to 29s. 2d.; nutty, 
278. 2d. to 28s. 2d.; smalls, 23s, 2d. to 249. 2d. 


quotations, having 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MippLessBroues, Wednesday. 

The Cleveland Iron Trade,—The pig-iron market 
continues lifeless, there being hardly any . business 
passing. Nearly all the blast furnaces have now had to 
either damp down or drop on to slack blast because 
of coke deliveries, but one or two firms 
have to keep odd furnaces fully going, and in 
ible to set a plant fully 
go on to slack blast. There 
is no Cleveland foundr: -iron on the market, but the 
inferior Hae freely. Makers have rather 
i stocks of forge, mottled and white descrip- 
tions for which they do not find a very ready market. 
For home purposes No. 4 forge, as well as mottled and 
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white, stood at 225s., and for export forge was 247s. 6d., 
whilst mottled and white were each quoted 230s. 


Hematite.—There is a fair amount of hematite on the 
market. For home consumption, Nos. 1, 2 and 3 East 
= brands have changed hands at 260s., and sales 
~ have occurred at 265s., which ‘figure alee 









































amounted to 139,000 tons, the smallest for any similar 
period in the current year, and 139,000 tons less than in 
the preceding week. Of the total 84,000 tons went 
to France, 17,000 tons to Italy, 7,000 tons to Spain, 
S000 ons to Portage, 8,090 Yona to Brith’ coaiing| fame, ARs oth, Geologie! Sone, Burlington 
antions Gane to omer countsies.  =Be pong ® social gathering of members and visitors, after which 


NOTICES OF MEETINGS. 


Tue Socrery or Encrveers.—Monday, November 1, 














ch to nc : y req a will be CoS at 5. 2 On “ Engineering 
where ; ie on is oat aay. | Ree | Cha “Accts At Davis, Assoc.8.E., 
‘Tue Dasorono. Be ENGINEERING separ —Monday, 
N er 1, at .m., in the Engineering 
f > Re or > al ord 1 College. Mr. 
L, Re : Saas, on “* Applications and 
] ; ynchronous ” with lantern 
sell, but the rates “ 
of foreign com ui of Sud endl us Ixerrtorro on or Crvm Enorvrens.—Tuesday, 





November 2 at 5.30 p.m., Address by Mr. John Al de 
Brodie, M.Eng., the president, i pecenmansion - 
medals awarded. by the council. — 


ovoids for household use, have been 
about 3,000 men idle and resul 
tons of fuel a week, most of whic 










workers at the dry docks have seer bs Enotveerine Soorery.—Wednesday, 

1 bars, ed, for it is stated that out of 7,000 at | N' po seme, Paap? al gaa woe Session will 

= , ‘Tae! "oa and Barry quite 5,500 are out of work at pe, os cowie a Colquitt-street, 
Ss ; " 


J. R. Davidson, 


soft steel ce ‘deli " 
steel billets, 3B He heavy sections Miser vise), ert will deliver his 


fish plates, 30K 
Foreign Ore.—For i ing business in fi 
ore is suspended, t ‘ ont cotivity is oni 16 8 
for in es a8  eaee eed |S ae Deliveries have been thrown into 
on 508. for best rubio, '@. parity freight Bilbao- | arrear, P : h ; 
Middlesbrough, basis of 408. a box for both prompt and forward delivery, 
— but makers are ° lowe for 428. to 43s.. In galvanised 
NOTES FROM THE HE NORTH. - sheets ad ie ower at 37/. to 38/., for 24-gauge 
The Gongrat Posiston Khe teoond vook ak the peal 
Po Era , pon na ae nna wef TIME-KEEPING wrrn a CuronoGrara Wartcx.—Since 
fs) - 
= Pa to the dlepeane The hee Fo gives indication the accurate measurement of physical quantities forms 
of the outlook being brighter and more favourable, | @n impc it item in the work of an engineer, our readers 
and a proper settlement on an early date would be well will be interested to know what degree of 
received here in the North. Trade in has fallen | precision can be obtained in the measurement of time by 
away to an enormous extent Ft 10 days, | 4 high-class watch in everyday use. For this reason we 
and the numbers unemployed total many | propose to Poe some particulars of the time-keeping 
thousands, and if no agreement haw een por a@ compensated chronograph watch, with 
the end of this week these numbers will be co nside ever esea nt, made in 1914 b —_ 8. Smith 
augmented, The manufacture of iron and steel has| nd Son, ited, 6, reo oe Fe dings, Trafalgar- 
practically ceased, and many of the engineering establish. | square, London, W038, * Sy Bey Str to ey ae 
snd wita'e tow dove fortior aaa i custagner has checked thin waich by teans of dhe wire 
Export business fad een eorinaly ovteaaad ‘on to signals veg elt from the Eiffel Tower, and, 
coal. dal Saeed iteas socuring & veuicency been tee mal vo be ft be pig 0- geg Pygy ars mee bap 
ve _ 
The outlook is not too bright at the moment, but an peer a. amar ie 7 Boy or. Detiempietie 
t part 
pes bi pe: sth rity The constant at 0- i one: a day, and the maximum deviation 
, cones le bl Trades — Rime week oe of any individual reading from this ht line rate was 
Of the West of Bootiand pi mcrae Seth manufacture and} 2,3 S008. ‘The mean rate, it may be » Tepresents 
business. Efforts are being made to keep establishments an error of less than -00012 per cent. These results are 


HE agg Fes AgronavtTioaL Soorery.—Thursday, 
November 4, at Sea bwn a Society of Arta, 


hn -street, 2. r entitled “ The 
Cenah Monies ia Hole Sill be read by 
jas Ocutaaiider i Game rhe ir will bé taken 
by Sir Humphrey Rolleston, K.C.B. 
Tue Newcomen Socrery For THE Srupy or THE 
History or ENGINEERING anpD TxEcHNOLOGY.—Friday, 
November 5, at 5.30 p.m., at the Patent Office Library, 


ne Buildings, E.C. by Mr. E. W. 
Hulme, M.A., Member : Sees by Literature 
ical Engineering.” 


Tue Juntor Instrrvtion or Enoineers.—Friday, 
November 5, at 8 p.m., at the een —_, locdoretie, 
“Some Furthe 


r Locomo tive History,’ by Mr. Ernest 
Cooper, Member. ‘ 











Ef 


Tue Royat Apronavuticat Soormry.—The ~— 
dinner of the society will take place in the Connau 
Rvoms at, 7,30 p.m. on beg men November 17. ‘fine 
Right Hon. Lord Weir of EBastw. President of the 
Society, will take the chair. Tt has n decided that, 
in corresponding with countries by an air mail, 
the society will. in future, f its letters by that 
means. all members of the eo follew this 

i istanee would.be 
given to the opment of civil aviation. 


L 





InsTrruTion or Navat ARroutrects ; ScHOLARSHIPs.—— 
The following scholarships on naval architecture and 


good « idering marine engineering have been by the Coudcil 
going, in part at any rate, in response to ihe age © by peer oad use d faring the whole whole period over which it | of bh cpm Ta of Naval Architects, viz. :—Naval 
the Ministry of Labour, but as Toe S eed a4 was having the pocket during “veAtbecburd' Fe Deaay (150/. per Gown) 
amount to any very tonnage lo placed ——, * nigh oa wean Smi St Mesare, rs, Dumbarton ; 
operations can be Seta wn for oe eay of time. This, particule cular ah on a shorted — Hope ly | J. 8. Sen es Oa per annum), to Mr. C..A. 
Some thousands of workmen in the ct] ee cate, with 82-5 marks, at the pre h , of oe J and Co., Clydebank; 
are now idle de to the stoppage i Laboratory in 1914. orn 
and the works around More et are all Pry, 





ote (1502, per annum), to 
Mr. E. F. Oreges, ren of Mor,” phe 
geotburn da: er ann 

to Mr. J 4 T Wats. of Denhersi Marine a 


agi R. se Scott scholarship (1501, per annum), to 
aan of the e Pei Shipbuilding and 


fils. FR. Topping © oe 
bg An  coeenet to Topping of Dumbarton. 


illiam White pha’. research scholarship in 


and by the end of this week Ce wl fn oan 
ing moan of their employees rage Mok little manu-| THE Hzatra Unir Hottow Brick.—Our attention 
factured iron and steel Tiateris! to meee ar and the| has been drawn to a form of hollow burnt clay brick 
caer —— perl ferioue. ‘o one has much bmg — pn, a Ao Ceding in eres ues States or 
t yers sellers ° 
ride: hagvege 3 foltied ie a tw sition 9 unit aye, fon sem Meow unit provide all 


inclination to discuss forward lots so long as the 
is so obscure. A certain amount of business & ome going’| the ry shapes for bonding, corners, joints, lintels, 

































through with foreign makers, and the competition, from | Piers and pilasters, ac. ‘The standard unit for naval architecture (150i. per annum), to Mr. A. Fletcher, 
Belgian firms ames, has been steadily ee aa | aves Sinatinsiion i isa So Wollow block, 8 in. by 5} in. by il in., | B.Sc., of Messrs, Swan Sees dial ham Richardson 
the P few moult. Their quotations for ‘for ves being 5} Prag co The oy eon is pieroed yd in. IS on the nomination of Armsttong College, Newcastle- 
tee terial ite vol r are Z 

‘ oe a ee ee onan rile tho contzal.one is only in. wide by 4 in. saul seul 


the prices quoted by the local producers; whish remain | 
hanged, 


unc. 


Scotch Pig-Iron Irade.—The : i, 
Pig iron Beh aatlee tee Ssoadilty: ettoe abe past week} ,- 
owing $0 See sede down, partially or wholly, of con- 
sumers’ works the producers’ establishmenta ; 


This aoe walls } oy mae two Ly 
near centre E mueal oO in, 

Sorat the can Sgro ons dis ova 
bond for plaster, &c., but ordinarily two faces 
The central web naturally results in a very 





Messrs. eee AND olla mee 
Crewe rer a 0 

control of the Astilleros 

bea ss. Berga wag under 
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MECHANICAL ENGINEERS IN WAR. | 

Ir is frequently true that history written too, 
near the event, although a correct record of in! 
facts, may be wanting in all sense of proportion. 
Such has been the case with regard to the war. It 
came to be a commonplace that it was an engineers’ 
war, and various parties have taken credit to them- 
selves that the particular type of engineer they, 
represent was the main factor in the successful 
issue. The civil engineer with his roads and bridges, 
miles of railways and water pipes, and the elec- 
trician with his signals have already had their 
say, but though we are not in any sense wishing 
to detract from the value of their faithful work, 
we hold that as time passes, and we get to view 
the whole in truer perspective, the claim of the 
mechanical. engineer as really the critical factor 
in the late war will generally come to be admitted, 
The chronicle of his work in no sense suffers from 
the fact that it has been somewhat delayed. His 
all-pervading activities in the main and decisive 
stages are emphasised thereby. Only when the 
pre-eminent necessity of developing his services to 
the utmost was acknowledged, and he came into 
his own, did we make real headway in hastening 
the actions of just two years ago, which culminated 
in so glorious a close. Great and marvellous were 
his works ! 

We are still waiting for a comprehensive summary 
of the mechanical engineer's contributions to the 


Post-| war. Captain R. H. Sankey, C.B., in his presi- 


dential address, delivered on Friday last before the 
Institution of Mechanical Engineers,*, has given 
us an outline of his achievements in some fields, 
but has avowedly only touched upon the fringe of 
the subject. The President of the Institution, for 
instance, has dealt with the work of only one 
munitions committee out of nine and, further, hag 
not included the work of the regular armament 
firms and national munitions factories. Again, the 
organisation in France has alone been summarised 
for the very good and sufficient reasons which 
Captain Sankey gives. But the engineer was no 
less prominent in the successes in Africa, Palestine, 
Mesopotamia and other countries, than he was in 
France, and often with more credit. In France, 
with England and her factories just at the back door, 


58 | all reasonable facilities were comparatively speaking 
582| promptly forthcoming. But in the areas far afield 
582! supplies of plant and stores were bitterly hard to 


come by, and when campaigns led, as many did, 


583! to rather unexpected developments, the 


needed almost the skill of wizards to meet the 


7! requirements of G.H.Q. Naturally, the scale of| 
, operations gives the Western Front first 


but in actual accomplishments it is doubtful if other 
areas have not at least as good engineering records. 
We hope that our technica! institutions may some 
day find it possible to spare a few pages of their 





s See abstract, page 583 et seg. 


‘|}connection therewith. We 


proceedings to such chronicles, as well as to those of 
ce and , 


As the mechanical engineer made good to such 
& pronounced degree when given his opportunity, we 
‘need not dwell on that entable stage of the 
‘conflict when he was either encouraged to enlist 
in the ranks if young enough, or if too old for 
that was permitted to do unskilled labourers’ i 
in ordnance factories at the week-ends. 8 
indignities are not likely again to be offered to the 
profession. But it would be interesting to know 
whether, in all the military re-organisation which 
is afoot, the mechanical engineer as such is going 
to be given a place. There are numbers of officers 


Most. of them have very little idea 


'|;whether they are liable to further service in ‘the 
| event of emergency, or whether they will be able 


to fall into some organisation which, if their services 
are required, will. ensure their use in a suitable 


,| manner, without the series. of rebuffs encountered 


on the last occasion. 
Captain Sankey, in his address, touches’ upon 


|| the subject of a Corps of Mechanical Engineers, and 


a register of members at the Institution for use in 
h ourselves. as 
a nation with lack of foresight with regard to 1914. 
Is all the organisation so elaborately built up 
between 1916 and 1919 to drop away ‘as we get 


\}older? It may be a short time, or it may be long, 


before we again have to arm the nation. Possibly 
it will then be past the power of those who have 
helped this time to repeat their services. Is any- 
thing to be done’ to replace them so that we shall 
not again incur the reproach of unpreparedness’? 
The Territorial Force is being re-shaped, but though 
it includes engineer troops it does not seem ‘to 
furnish the skeleton organisation necessary to large 
and rapid expansion. The Special Reserve of 
Officers, R.E., of pre-war days, does not meet 
the case. At present the average mechanical 
engineering apprentice or young engineer as likely 
as not, if interested in the Territorials, will join 
the infantry or artillery branches. We would like 
to see some scheme afoot for roping in these young 
men for the commissioned ranks, in units in which 
they would be employed ih their own essiona! 
work or work closely akin ‘thereto. ey would 
thus form a reserve of mechanical officers to staff 
units as the expansion of the forces required. Their 
work when mobilised should form a continuation 
of their civilian work. This would enable a lad 
who had served part of his apprenticeship to count 
his military service as part of his training. § At 
present an apprentice obtains, say, an infantry 
commission. e Army has to train him afresh 
from the elements of the work, and when he returns 
to his civilian vocation he is like a fish out of water 
and has to complete his apprenticeship under very 
unfavourable conditions of age and so on. 

Might it not be possible to get these lads inte- 
rested in military service, and’ attach them as 
cadets or supernumerary officers to Territorial unite, 
R.E. or otherwise, for training purposes in 
peace time, so that they might learn much that 
every soldier should know about orderly-room 
routine, internal economy, the use of arms, &c., 
and so, when their services are needed their 


It should be feasible to dispose in some such 
way of practically every graduate entering 
Institution of Mechanical Engineers. The fit would 
be on one list, and the others marked for home 
work in connection with munitions. 

Captain Sankey asked in his address whether 
the gauges made the last war were 
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ing in mili Pier organi || perience would teach both our working people|be granted off-hand, but the bringing about of 
hg &e. Ha Go — woul ‘ike like| and their employers that @ better output per unit'| such. an‘ aebaptahbe) is’ a sufficient: possibility to 
to see instituted » Came of Mec of Jabour unit ital. ig essential, The|make the matter well worth bringing forward in a 
and with the Institution aiding in its as acon nls a lowers in the standard of | definite way. It certainly does not constitute the 







cay oe gina 


baie preyai Serpe conditions and 


and organisation, all the younger members of the 
profession might be brought within ite scope in 
some skeleton or nucleus scheme such as we have 
PERE Ar IDE. HER eLSee NEON. DEH Re in time 
of stress, The work of the mechanical 


greatest difficulty of Lord Weir’s scheme. 

It is when we come to an increase in working 
hours and the recognition of the principle of the 
freedom of employment that our real difficulties 


engineer moy begin. The former of these proposals would certainly 
in the last war makes a brave record. May it be | caloulated. eh en output, pees gr erg gra, pata 
et aeagrecm to the modern. of | the least important. clause in Lord Weir’s scheme 


possible by tamely organisation to improve upon it} no 
in the next. 
















































labour. ‘Th These latter are an important factor 
in the problem, and oné Which ‘cannbdt’ be ignored 
THE PRESENT POSITION OF INDUSTRY. | With profit. . : 

Doric the months immediately following the} 48 90. actual¥definite scheme for improving 





armistice it was commonly said that the country | Present conditions —{much: i to the 
would experience a run of prosperity which might pennants put for Hast by Weir in his address 
extend for as long as five years, but that sooner or|t© the Glasgow Cham ber of last week. 


owed period Lord Weir has more than once ken, or written, 
re pe — +? was — helpfully «on the* subject’ of Tl" pieeent position 
aa aie — pos oot om aa wed think, be ro rac me a and Snail 
- age genome a Y | statement of his ideas. His proposals briefly were, 


acute. The destruction caused by great wars 
heen omens his | the stabilisation of wages for twelve months ; the 
in the nest ea followed iby phew ve assumption t responsibility for unemployment 


kind and the prophesy was generally accepted.) by industry as a whole; the acceptance of 


Almost two years have now since the 
armistion mewhat painful | P® payment by results by the trade unions ; the recogni- 
ond btn matter of aamerbe tion of the State of the principle of freedom of 


interest to speculate whether we are, or are not, , 
approaching the trough which is following our wave employment ; and the temporary increase of work- 
of prosperity. Too much has probably been made | ing hours. There were other proposals in connec- 
of present statistics of unemployment, but it is| tion with taxation and national expenditure, but 
at least clear that. many branches of trade are leas | ¥° will not attempt to examine them now. What 
busy than they were six months ago. The coal one may term the labour clauses of his proposal 
strike has, of course, introduced new factors into | 7° sufficient to occupy us at the moment. 

It is quite evident that this programme bristles 


the blem, but this apart, there are apparentl 
ptt . 4 with difficulties. The greatest of these certainly 


signs that markets are weakening. 
turns on the freedom of employment, but others 


The idea of an.exa of bed trade following pooser 
or later on the heels of the war is probably sound, | such as the length of the working day and payment 
by results are not likely to be accepted by o 


but it is not too certain that the wave of prosperity 

which by hypothesis should precede the lean period | labour without a very substantial offset. This is, 
has had any actual existence, The mere spending | of course, furnished by the unemployment proposals 
of money is no evidence of solvency, and although | Which really meet much of labour’s present opposi- 
trade has been brisk and manufacturers have had} tion to dilution, overtime and other methods of 
more orders than they have been able to fill it is|increasing output. We hope, however, and we 
doubtful if matters have at any time been on a|imagine Lord Weir hopes, that the better brains 
sound basis. Clearly this country, Europe, and|in the labour movement may be persuaded to 
many other parts of the world, have wanted supplies | examine the proposals on their merits and from the 
of all kinds to make up the wastage of the war | point of view of the ultimate good of the whole 
and to fill the gap caused by the cutting-off of|country. No profit can, however, come from agree- 
normal channels of trade for several years, but these | ments with the better brains of labour which are 
demands are still far from satisfied, and if our| not likely to be accepted by its ranks, and it will 
apparent prosperity was a real one, based on the 
effective meeting of these demands, there is no 
very evident reason why it should now decline. 
The industrial activity of this country during 
the last year or so has certainly been partly due to 
genuine demand arising as an aftermath of the 
war, yah nen inlte 90.0 langp-certanth een, sine £0 
reckless spending in country, also certainly 
an aftermath of the war. war, but ono duo rater t 
nervous reaction than to a genuine demand for 
material to meet a shortage. 

The problem of to-day in our industrial world 
is not how can we prolong the feverish period in 
which industry has been living, but how can we get 
industry down to a sound basis on which there shall 


idea in mind. 

The first clause in the scheme—the temporary 
stabilisation of wages—might at first sight appear 
impossible of attainment in view of the fact that 
so large a proportion of our strikes and labour 
troubles turn on questions of advances. 
There would naturally be difficulties, but we are 
optimistic enough to think that such a stabilisation 
might be brought about. There are but few of our 
trade union leaders who have not a fair idea of the 
industrial difficulties of the country, and we think 
they might be persuaded strongly to recommend a 
temporary stabilisation of this kind. The weakness 
we see in this particular proposal is not that it 
could not be carried, but that the period proposed 
is too short for any proper advantage to be taken 
of it by our manufacturers. If one begins to suggest 
periods of two years, or longer, however, a quite 
new order of difficulty will be introduced into the 
problem, and we may leave the twelve months 
as a very desirable compromise. 

When we turn to the question of the acceptance 
of payment by results by the unions as a whole 
we are again obviously at once confronted with 
difficulties. In this case, however, we think the 
opposition would come more from certain unions 

officially than from the individual workpeople. 
This should make the matter more easy to deal with. 
Various systems of payment by results are, of course, 
in operation in many trades, and in general are 


mere insistence on the necessity for more production. 
The necessity is glaring, but no great progress is 
likely to be made by a mere repetition of a cry about 
output and the working man. The problem of the 
future of industry is an exceedingly complex one, 
touching every side of our national life, and it is not 
to be expected that any one can put forward a 
formal scheme which will end all our troubles. This 
is not to say, however, tha’; more hope may not lie 
in constructive proposals than in barren attacks 
on the mental attitude of the working classes. 

Although we are inclined to criticise much’ of the 
infructuose talk about production which has been 
es SERIO Wve. AES ALP Jay. nina ©, Sate 


the importance of such increased production. | certainly favoured by the people who work under 
High Eiiah pesca. unfavourable exchanges, heavy debt,|them. In other trades the system is forbidden, 
inayat faye y CoP pe prs th of | but we know of more than one case in which such 


manufactured articles ing worked to in certain shops with the 


vb gezraans f 
and even at the desire, of the work- 
people in defiance of union rules. A general 


probable ja Toate te herd hed oe acceptance of payment by results is not going to 


be well briefly to examine the proposals with this | Tes 





we need not discuss it at length, If,the other 
clauses were accepted the longer working day might 
be allowed to go. The recognition of the principle 
of the freedom of employment is altogether a 
different matter, however. It is really the basis 
of the whole scheme. The expression in itself 
looks harmless enough, but when trade unionists 
realise what it means we are afraid the opposition 
will be of a very drastic character. Freedom of 
employment means the relaxation of trade union 
rules and the employment of unskilled and semi- 
skilled labour in any trade and on any job with which 
they are able to deal. There is no need to enlarge 
on the trade union attitude to this suggestion. 

It requires no comment on our part to enable 
any one to realise the extraordinary gain in output 
and the increase in strength of our industrial 
position which would follow these suggestions of 
Lord Weir's roe the any means be brought 
to be accepted. Natural however, organised 
labour would require very substantial proposals 
as an offset before it could be brought even to 
discuss them. These proposals are represented in 
Lord Weir’s scheme by the assumption of responsi- 
bility for unemployment relief by industry as a 
whole. This proposal really meets the position 
which labour has usually taken up in reference to 
dilution, overtime, &c. Opposition to increase of 
output by means of this kind has usually been based 
on arguments to the effect that in the long run 
such methods must lead to an increase of un- 
employment, The present position in reference 
to bricklaying is a striking instance of this. Were 
this the only basis of labour opposition, a satisfactory 
and practical scheme of unemployment relief would 
go far to’ meet it. It is to be feared, however, 
that some of the opposition o.dilution is really 
based on what is really a caste feeling. Skilled 
unions have during years of work and strife built 
up a position for their members which in certain 
ts is exclusive, and their opposition to dilution 
is to some extent on the maintenance of that 
exclusiveness. 

We do not know that Lord Weir put forward any 
proposals for the formal consideration of his scheme 
by labour, manufacturers and the Government, 
but the mere publication of his ideas should do good. 
It is greatly to be desired that his proposals should 
be considered in a definite way, but in view of their 
sweeping character we have little hope that they 
will be accepted nationally. The advantage of 
the scheme as.an overall one is that the unemploy- 
ment problem would be tackled and settled on a 
national basis, but.in view of the very serious labour 
opposition which would be aroused by some of the 
other clauses, we think a proceeding by individual 
trades would be morelikély to lead to success. It 
is not likely in any event that the proposals would 
be accepted as they stand, but a definite and 
generous unemployment scheme put forward by an 
important industry might result in important 
output concessions being obtained from labour. 
The weakness of this is that the prosperity of the 
country is acommon matter at bottom, and no single 
trade could reap full benefit even from the complete 
scheme if other trades stood out. In a matter 
involving such difficulties, however, it is not un- 
politic to be satisfied with small advance at first 
in the hope that one step gained may lead in time 
to the next. 





THE MILITARY LORRY. 

Berore the recent war no one imagined that the 
day would come when our Army mechanical trans- 
pori service would expand to the huge dimensions 
it reached in 1918, and the chief concern was the 
provision of about 1,700 vehicles for the Expedi- 
tionary Force, This, as we all know, was practically 
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secured by the subsidy schemie in force before the 
war, though a small balance of vehicles had to be 
impressed. Now that we have had time to look 
round since the conclusion of the armistice and take 
stock of the position, it does not appear that the 
future will be easier than the past for the solution 
of the problem of the military lorry, for several well- 
defined reasons. 

In the first place, civilised countries‘are, as rapidly 
as the times: permit, raising the standards of their 
roads. Foundations are being strengthened and 
surfaces improved, grades are being cut down and 
generally ing is being considered which will 
enable higher loads to be carried on our roads at 

i speeds. 

On the other hand, the late war has taught us 
that much if not most of our transport in war areas 
has,to be condueted over abominably bad roads, and 
not infrequently over country with no roads at all, 
ranging through all ible physical characteristics 
from desert tracts of earth or sand to thick jungle, 
ru hill country or the chill arctic zones. It may 

be asked whether a vehicle which will suit the 
civilian user can so be contrived as to suit equally 
the requirements of the War Office when its sphere 
of action is as wide as that just indicated. On the 
face of it, it would seem that the civilian vehicle is 
likely to develop upon rather unsuitable lines. 

There are roughly three classes of work for the 
lorry—at home on good roads, in the Colonies on 
bad roads, and in war with possibly no roads. A 
good deal was heard at the Imperial Motor Trans- 
port Conference on the 20th and 2ist inst., held at 
Olympia, on this difference. The most interest- 
ing meeting at this conference was probably that 
on the Thursday, when Major-General Sir E. E. 
Carter, K.C.M.G., took the chair, and the subject 
of the adequate supply of motor vehicles suitable 
for military purposes was introduced by Major 
Snowden-Smith. Major Snowden-Smith prefaced 
his remarks with a review of the subsidy scheme in 
force before the war, and gave some forecast of the 
new scheme about to be introduced. The latter 
would at first apply only to the 3-ton machine. 
Subsidised vehicles would be subject to examina- 
tion, and the price would be worked out, deducting 
15 per cent. p.a. for depreciation from the owner's 
cost, and adding to the figure thus obtained 25 per 
cent. This scheme would act as a stop-gap until the 
new War Department specification is brought out. 
As far as we can discover, the scheme is to be applic- 
able to this country; but it is clear that in many 
respects a more suitable machine will be found in 
the hands of the colonial civilian than in those of 
the home user, and a subsidy specification working 
in this direction would probably in the end pro- 
duce better results. Yet even here we find a great 
divergence of opinion. Many speakers at the 
conference dwelt on the imperative need for a light 
car where roads could hardly be said to exist. 

uneconomical there is no doubt that the 
light Ford cars did a lot of useful work in the recent 
campaigns in roadless countries. Their consump- 
tion, which was about 8 miles to the gallon, was, of 
course, often against them, as for instance in the 
Dunster Force expedition from Baghdad to the 
Caspian, when each car took about 5 ewt. of petrol 
on the journey, all of which had to be carried, thus 
limiting their useful load considerably. 

Several referred to the 1-ton lorry with 
a trailer as a possible combination of service alike 
to the military and to the civilian in such countries 
as Central Africa and other colonies. But in the 
more advanced countries, of course, we are getting 
further ahead than that, and it is difficult to see 
how a practical scheme can successfully cover the 
many fields and produce from any one a reasonably 
large number of suitable vehicles. All, naturally, 
ultimately turns on the number of vehicles wanted, 
and this alone will require much consideration. We 
all want to be prepared for the next war, but who 
knows where it will take place and whether we 
should be able to avail ourselves of vehicles sub- 
sidised in the Colonies? The ideal certainly would 
be to have standardised types with standardised 
parts, covering all possible conditions of service, 
but then there is no ing whether some turn of 
political events might require us to concentrate in 
Europe or in the trackless countries of Asia. The 
lorry of the home user, built to get the most out of 
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good roads, under police regulations, does not pro- 
mise to meet the case exactly. The colonial 
machine, if such ultimately develops, would seem 
more likely to do so, though there will always be 
areas where the light car in war will;do useful 
though perhaps somewhat costly work. Cost, 
however, in war is not a matter of petrol or money if 
strategic superiority is securable; we would have 
fared badly indeed in the recent conflict if we had 
rated everything in money. 
Apparently the new War Department speci- 
fication will be delayed until it has been ble 
to collate all the information which is derivable 
from the use of lorries in the field in the recent 
years. We understand that it has not yet been 
ible to complete the study of these valuable 
data, and the mass of information available must 
be enormous and the lessons to be deduced there- 
from must indeed be numerous. It is satisfactory 
to know that when it is classified the authorities 
will place it before the manufacturers of this country, 
for the benefit of designers. It is only by a know- 
ledge of failures that improvement in many respects 
can be made, and never before has there been such 
an opportunity for gathering this together as in the 
recent testing years. An idea of some of the lessons 


may be gathered from articles which have appeared 


in these columns, but the data available to the War 
Office is still far wider than that on which these 
have been based, covering as the information does 
all the war areas. 





NOTES. 
INTERNATIONAL AGREEMENT 4S TO WaR-TIMB 
PaTENTS. 

An international arrangement concerning the 
preservation or re-establishment of rights of 
industrial property (patents, designs and trade 
marks) affected by the war, was signed at Berne, on 
June 30, 1920, and has since been signed and ratified 
by Great Britain, France, Germany, Poland, 
Sweden, Switzerland and Tunis. COzecho Slovakia, 
the Netherlands and Portugal have signed the 
arrangement, but have not yet deposited their 
ratifications. The arrangement provides for the 
extensions of time for filing applications under the 
International Convention for the protection of 
industrial property, and also for extensions of time 
for accomplishing any act, fulfilling any formality, 
paying any fees and generally satisfying any obliga- 
tion prescribed by the laws or the regulations of 
the signatory States. Under this arrangement it 
will be possible, until January 10, 1921, so far as 
this country is concerned, to file applications for 
patents under the International Convention or to 
revive any lapsed patents by paying up the overdue 
taxes, if the Convention period had not expired 
on August 4, 1914, or the patent had not lapsed 
before that date and the applicant or patentee is 
@ subject of one of the signatory States. The new 
arrangement really gives the patentees the right to 
apply for a patent or pay an overdue tax, in cases 
in which they have had previously to depend on the 
making out of a case that they had been unable 
to take the necessary action owing to circumstances 
arising out of the war. 


TxrounicaL Soctetres as EDUCATIONAL 
InsTITUTIONS. 

Few engineers will be found to traverse the 
contention that technical institutions, rightly con- 
ducted and vigorously supported, have a very 
considerable educational value. This idea is elabo- 
rated in his recent presidential address before the 
North-East Coast Institution of Engineers and 
Shipbuilders, by Mr. A. E. Doxford, and is carried 
to the interesting conclusion that as a consequence 
such institutions should be endowed. The engineer’s 
education we all know is never . The 
school and college training, and the apprenticeship 
are only the groundwork or foundation of the 
structure we are able subsequently to raise, and 
such education is generally recognised as mainly 
enabling us to make a good start on the more serious 
work of life. With the general increase of knowledge. 
it is necessary for more to be acquired in the pre- 
i stage, but only as a man continues his 
education subsequently will he win to a good position 
in the i Mr. Doxford’s idea is that. where 
the college ends the technical institution should 





economies in a way which influences ultimately 
a very large section of the profession. If the 
of some idea of an alteration were traced 

the mind, it would frequently be found to have had 
birth in some remark in a paper, or in words dropped 
by a speaker in a discussion. For these reasons 
Mr. Doxford claims that more should be done ‘by 
successful engineering firms in the way of 

these societies, which broaden the know 
those men on whose efforts their success is main- 
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those bodies might look for help. With the ever- 
increasing personal expenses there is little 

of securing much increased assistance from 
members themselves, save in exceptional cases. 
State aid is also probably out of the question in 
these days when the national expenditure is so 
eaiaPanae caiman air aan, 
curtail it where possible. remain the firms 
staffed by members of the societies, whose growing 
professional value, in part at least, arises from the 
knowledge obtained these media. Our 
leading firms might well consider this point, not 
only as in the past in connection with special 
researches, but with a view to contributing on 
a wider basis to the services rendered by such 
institutions. 


RESTORATION OF PRE-waR PRacTIOCEs. 

The case of C. R. Bates, of the ted 
Society of Engineers, against the Bentley - 
ing Company, of Leicester, which was noted 
recently in our columns, was reheard last week by 
the Local Munitions Tribunal at Leicester. The 
question involved was whether the defendants were 
entitled, notwi ing the terms of the Restora- 
tion of Pre-War Practices Act, 1919, to continue 
to employ female labour in the manufacture of 
screw gauges. The case, when it first came before 
the tribunal, in May of this year, was decided against 
the defendants on the ground that prior to the war 
screw gauges were made by labour. On 
appeal, Mr. Justice Roche remitted the case back 
to the tribunal for further consideration, and directed 
them to take into account the changes which had 
been effected in the method of manufacture. To 
quote from the official report—he held that the 
question whether a trade practice ought to be 
restored or introduced, in terms of the Act, 
upon whether the process of manufacture of the 
article was the same, and not upon whether the 
result of the process of manufacture was the same. 
If there was a practice to do a certain operation by 
a certain class of labour, a mere improvement of 
method in the performance of that operation would 
not prevent the practice continuing to render its 
restoration unnecessary; but if one method of 
mantfacture were abandoned and a different method 
or of manufacture substituted, a custom or 
practice which was applicable to the one method 
would no longer be applicable to the other method. 
The tribunal had accordingly to reconsider the case 
in the light of these directions in law. At the 
commencement of the re-hearing the 
withdrew the complaint so far as it related to the 
inspection of the gauges and another, minor, 
operation, and the only matter left in dispute 
was the operation of the screw-cutting. The com- 
lainant stated that he had no further evidence to 

on this subject, but he proposed to lead evidence 
as to the pre-war methods of manufacturing screws, 
The tribunal ruled this out of order, on the ground 
that the complaint related to the manufacture not of 
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screws but of screw The defendants then led 
‘expert evidence to the effect that the process of 
screw-cutting on the new semi-automatic machinery 
-used “by the defendants was entirely different 
‘from the pre-war method of screw-cutting by the 
skilled man on a centre lathe; and they maintained 
that the pre-war custom of employing skilled men 
on the work had ‘therefore no application to the new 
conditions and that they were entitled to retain 
the women on the work. The evidence for the 
defence was overwhelming and was accepted by the 
majority of the tribunal—the workers’ assessor. 
dissenting—and the complaint was accordingly 
dismissed. 


’ Tae HanpLey-Pace AEROPLANE WING. 

The chief claim which aerial transport has on the 
commercial world is undoubtedly that it affords a 
considerable saving in time in comparison with 
other means of transit. It therefore follows that 
the greater the saving in time, provided it can be, 
effected at a reasonable cost, the more rapidly will 
aerial transport develop, so that any means pro- 
vided to render high-speed flying safe and economical 
should be welcomed by the aviation industry. With 
heavier-than-air craft, one factor which has hitherto 
put a check on the practical use of very high speeds 
is: that, since the range of speed is limited, high 
maximum speeds involve the use of high landing 
speeds, and high speeds are necessary for getting 
off the ground, That this must be so follows from 
the consideration that the speed of an aeroplane 
flying horizontally, with a given wing loading, is at 
all times inversely proportional to the square root 
of the lift coefficient of the wings. This coefficient, 
of course, varies with the wing section and with the 
angle of incidence, but it will be evident that it 
must have a low value for high speeds and vice 
versd. High speeds are thus not limited by the 
lift coefficient, since this can be made as small 
as is desired by reducing the angle of incidence, 
the lift coefficient becoming zero for most wing 
sections at an incidence of about — 2 deg,; the 
upper speed limit is fixed by the power available for 
overcoming the air resistance. The lowest speed 
at which the machine can fly is, however, dependent 
upon the maximum value of the lift coefficient, 
and the fact that this cannot be increased in- 
definitely sets a limit to the minimum flying speed. 
With an ordinary wing section, the maximum lift 
coefficient is about 0-6 and is obtained with an 
angle of incidence of about 14 deg., after which the 
lift diminishes as the angle of incidence is further 
increased. Messrs. Handley Page, however, have 
recently been experimenting with a wing section 
with which, we understand, lift coefficients three 
or four times as high as usual have been obtained 
in wind-channel experiments, and it should there- 
fore be possible to obtain a much wider range of 
flying speeds with a smaller wing area than is at 
present required. The wing is of the usual general 
outline, but it is formed with longitudinal converging 
slots extending upwards and backwards from the 
lower surface. The shape of the slots is such that, 
in end elevation, the wing would appear to be com- 
posed of five or six thick aerofoil sections placed 
one behind the other at very large negative angles 
of incidence, with a final aerofoil at a small angle of 
incidence forming the trailing edge. The effect 
of the arrangement is greatly to increase the stalling 
angle, at which the lift begins to diminish as the 
angle of incidence is increased, the lift, in fact, 
continuing to increase up to angles of about 40 deg. 
In the absence of exact aerodynamical data, we 
can only surmise that the wing behaves as a single 
aerofoil at small angles of incidence giving a some- 
what diminished lift, but ‘that, at large angles, 
the separate sections act as independent aerofoils, 
each contributing its quota to the total lift. We 
have no information as to how the drag compares 
with that of an ordinary section, and that is, of 
course, of considerable im in connection 


with the maximum speed. Ata public demonstra- |) 


tion at the Cricklewood Aerodrome last week, two 
D.H. 9 machines were flown, one of which was 
fitted with the new wing and the other with the 
usual. R.A.F. 15 section. The former, however, 
had only. one slot near the leading edge, so that the 
full effect. would not be obtained, but the landing 
speed of the machine to which it was fitted was 





distinetly lower than that of the other machine. 


We were informed that the landing speed had been 
reduced from 44 m.p.h. to 35 m:p.h. by the alteration 
of the wing. The idea certainly seems promising, 
and ‘we await with interest the further particulars 
which will be given in a paper to be read before the 
Royal Aeronautical Society by Mr. Handley Page, 
in February next. 


Szewace Disposat in Souru AFRICA. 
In a paper recently read at the North-West 


District Meeting of the Institution of Municipal, 


Engineers Professor A. E. Snape described certain 
methods of disposing of water-borne sewage 


'| practised in South Africa. In that country it is 


seldom possible to discharge an effluent into an 
existing stream, in part because many of these 
are liable to run dry for many months, but also 
on account of certain peculiarities of the Roman- 
Dutch law which confers on the riparian owner 
very far-reaching rights. As interpreted by the 
courts these rights preclude the passing into a natural 
watercourse of effluents fulfilling even such standards 
as have been laid down by the Royal Commission 
on sewage disposal. In short, no upstream pro- 
prietor has the right to discharge into such a water- 
course any effluent which will render the water 
unfit for domestic purposes. Hence the aim in 
sewage disposal in South Africa is to have no 
effluent and this end, thanks to the warm sun 
and the large area of land available is successfully 
attained. The sewage is treated on a large area of 
land which is in turn surrounded with “ buffer ” 
lands and there is no run off. The plan followed is 
to pass the sewage through a screen and a grit 
chamber, by which large floating matter and heavy 
mineral material is removed. Thence the sewage 
passes into a sedimentation tank designed so as to 
bring down in the form of sludge as much of the 
suspended solids as possible. These tanks must 
not be “ septic” since the effluent is passed on to 
land and utilised for growing crops. A “ septic” 
effluent absorbs oxygen, and thus minimises the 
aeration of the roots of any crops to which it be 
applied. The sludge from these sedimentation 
tanks is, however, passed into septic tanks where it 
separates into two forms, scum and sediment. 
The septic liquor between the two is very foul and 
is run off on to specially prepared land. In time the 
layers of scum and sediment meet in the tank which 
is then closed down, and the sludge dug out and 
dried in the sun. Alfalfa is said to be ‘specially 
suited for cultivation on these South African 
sewage farms. It grows quickly, is a valuable 
fodder and can be cropped every six weeks. At 
Wynberg the return from this crop is 60/. per acre 
per annum. South African sewage is very con- 
centrated, as shown by the following comparative 
figures :— 


Total Dissolved Chlor- Total 

Solids. Solids. ine. Nitrogen, 
Birmingham 196 129 20 7*7 
Johannesburg ... 480 161 26 38.0 


Great care is therefore necessary in the tank 
treatment. At Pretoria the sludge is discharged 
daily into open septic tanks, and at the end of 
24 hours the liquor between the sludge and the 
sediment is run off for treatment as above described. 
The septic tanks are in duplicate and are used on 
alternate days. Moreover, at the end/of 12 months’ 
working each tank is given a 12 months’ rest, 
during which the sludge is dug out and dried as 
already explained. The smell during this 
is said to be insignificant and entirely local. The 
sun-dried sludge contains 3 per cent. of fixed nitro- 
gen. It is mixed with phosphates obtained from 
the abattoirs of the city and from dead animals 
such as cats and dogs and horses, which were 
previously burned. It then sells readily at 10J. 
per ton. 





New Mo.urer DracraM ror STEAM.—Messrs. W. 
Heffer and Sons, Cambridge, have issued a new total 
heat entropy chart for steam, which has been drawn by 
Mr. J. Case from tables compiled by Mr. J. B. Peace. 
Unfortunately nothing is said as to the basis of these 

tables, and as many of the older formulas give mutually 
inconsistent results, the omission is to regret 
The chart is plotted to pound-centigrade-units and 
measutes about 14 in. square. . Its issue price is ls. 





COLLOIDS. 

In the course of the,last few :years, the Faraday 
Society has done valuable work by 
meetings: at which matters of scientific interest 
have been. discussed jointly by its own members 
and the members of kindred societies, and on 
Monday last a meeting of this kind was held, at 
which “‘The Physics and Chemistry of Colloids 
and their Bearing on: Industrial Questions” was 
dealt with by the Faraday Society and the Physical 
Society of London. The meeting took place in 
the Lecture Hall of the Institution of Mechanical 
Engineers, and previous experience having shown 
that meetings of this kind are liable to extend 
beyond the usual hours, arrangements were made 
to. devote the whole afternoon and evening to the 
discussion. Sir Robert Hadfield, Bart., F.R.S., 
took the chair at 2.30Jp.m., and was afterwards 
succeeded by his fellow-president, Sir William Bragg, 
F.R.S. In spite of the gain of 2 hours, secured by 
the early opening, the meeting only dispersed at 
10.40 p.m., the members present being even then 
very ready to continue the discussion. 

More than 20 papers were discussed, and the early 
hour proved a decided success. Even if there was 
more about the bearing of colloids on industrial 
questions than about actual industrial colloid 
processes themselves, the reader will find very 
useful hints in all the papers. Science has un- 
doubtedly yet to work out many colloidal problems. 
If it should prove generally possible, however, to 
precipitate certain compounds merely by a trace 
of starch, for instance, without the use of other 
chemicals leaving a by-product, we may look 
forward to notable advance. 

A few notes on the nomenclature of colloid- 
workers may be acceptable. Many of the terms in 
use date back to Thomas Graham, though his 
general distinction of ‘ crystalloids,’’ the solutions 
of which pass through the walls of a dialyser (a 
filter, a membrane, porous porcelain, collodion), and 
** colloids”” which cannot pass, has practically been 
abandoned. Some colloids certainly can crystallise, 
many colloids can be dialysed. We speak of 
“* colloidal state ’’ rather than of colloids, and when 
the qualitative work of Graham was later taken 
up quantitatively on the Continent, with the aid 
of the ultra-microscope of Zsigmondy and Sieden- 
topf and other perfected instruments and methods, 
the problems appeared under new aspects, con- 
veniently explained with the help of new, not 
always well-chosen, terms. The collective name 
colloids was retained though substances like coal, 
cellulose, leather, clay, glass and cements are not 
much like glue. In these materials the colloids 
appear more or less solidified; in our studies we 
trace transitions from the solid state into the 
liquid, and vice versé. Ultimately we can. only 
conceive solid particles; it is a question of sub- 
division. A true molecular solution of a solute 
(common salt, ¢.g.) in a solvent (water) is assumed 
to be a homogeneous, one-phase system. Very 
concentrated sugar solutions approach the colloidal 
state, which is more or less distinctly heterogeneous, 
a two-phase system. The solvent then constitutes 
the “continuous medium,” the colloid particles 
in the pseudo-solution or “sol” constitute the 
“‘ disperse phase,” and are called “‘hydrosols, alco- 
sols, or organosols,” when the solvents are water, 
alcohol or organic compounds. When the particles 
are coarse, we speak of “suspensions and suspen- 
soids,” when the particlesfare themselves liquid, 
of “emulsions and emulsoids ’j(e.g., oil in water, 
or water in oil). When acid is added to the true 
solution of a silicate, the solution becomes colloidal, 
and the silica “ tes” or “ gelates,” turns 
into a “gel”. (jelly), which when dried is}gritty 
and not again soluble in water; in many other 
cases the dried gel remains soluble. The colloidal 
particles carry electric charges, due either to 
friction (from the preparation by agitation) or to 
the adsorption of ions (from electrolytes present). 
The repulsion between the equal electrification 
of the particles of the same colloid helps to “ stabi- 
lise” the, colloid (preventing its settlement). 
Oppositely-charged colloids mutually precipitate or 

one another. But there may be pre- 
cipitation{by particles of the same charge, whilst 
** protective colloids” prevent the coagulation 
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which*on the whole resembles a crystallisation and 
can be started by the addition of germs, By 
“* peptisation ” a hydrogel may be converted back! 
into a hydrosol. All these things are not so simple, 
however, as we have briefly put them, and in- 
vestigators rather hesitate to tie themselves down 
to strict definitions. 


SURVEY OF THE PuysiIcs AND'CHEMISTRY OF 
CoLLorps. 

In taking the chair and welcoming Professor 
The Svedberg, of Upsala, who delivered the 
introductory address, Sir Robert Hadfield dwelt 
on the importance of Swedish scientific work of the 
eighteenth and nineteenth centuries. Professor 
Svedberg is an authority in the field of colloids and 
known particularly for his investigations of organo- 
sols. His short survey—which we reprint, slightly 
abridged, on page 587 of this issue—was a masterly 
exposition of the problems which he well introduced 
by the words; “ The science of colloids is a science 
of the microstructure of matter.” We shall follow 
in our comments the grouping of the papers on the 
agenda. 


EMULSIONS AND EMULSIFICATIONS. 

Opening this part of the discussion Professor 

F. G. Donnan, F.R.S., of University College, London, 
defined an emulsion as a system in which one 
liquid was dispersed in a second liquid. Dilute 
emulsions of hydrocarbon oils, prepared by shaking 
the oil with pure water in a silica vessel, 
a high stability, ascribed to the formation of an 
electric double layer preventing their coalescence, 
and on a rougher scale all the properties of suspen- 
tion colloids, including the influence of the presence 
of ions (positive and negative) and of oppositely- 
charged colloids on the interfacial potential differ- 
ence and the stability. Emulsification was greatly 
aided by the presence of a third substance, an 
emulsifier (soap, gums, gelatin) which formed a 
protecting film or membrane round the globules 
of the dispersed fluid. Basic salts of copper and 
iron (Pickering), even soot, would serve as emulsi- 
fiers. The interfacial adsorption and concentration 
of the emulsifier at or in the interfacial layer lead- 
ing to the formation of the protecting film was thus 
very important, though the effects of the double 
layer on the differential adsorption of ions could 
not be neglected. Very interesting phenomena 
occurred when an emulsion “ inverted,” i.e., when 
on further addition of the dispersed liquid (oil) this 
oil interchanged its role with what had been the 
continuous medium (water). This change of type 
was readily detected by the sudden change of elec- 
tric resistance. In the case of hydrocarbon and 
fatty oils emulsified in water by the aid of soap it 
had been shown that electrolytes influenced the 
inversion point. Trivalent and divalent cations 
tended to make the oil the continuous phase, whilst 
monovalent ions, especially alkali hydrates, tended 
to disperse the oil in the aqueous phase ; the deter- 
mining ‘physical factors were not yet completely 
elucidated. The study of emulsions had thrown 
much light on the phenomena exhibited by colloidal 
systems, though the very much larger size of the 
dispersed particles and ‘the correspondingly 
diminished Brownian movements even of the finest 
emulsions differentiated them in many respects 
from colloidal solutions. 

The point on which Mr. Shanti Swapura Bhat- 
nagar, of University College, London, dwelt in his 
paper on “ Reversal of Phases in Emulsions and 
Precipitation of Suspensoids by Electrolysis: An 
Analogy,” is best. understood by our referring to 
emulsions of Class I (oil in water) and Class II (water 
in oil). The two cases can be distinguished by the 
colour indicator method of Robertson (the Soudan 
III dye colours only the oil globules of I, while 
in IT the whole liquid appears colouréd) or by the 
drop method of Briggs. Neither methdd being 
very satisfactory, Mr. B studied the effects 
of adding drops of electrolytes to oil emulsions 
containing some soap solution, watching for the 
sudden drop in the conductivity of the mixture 
ae - aioe of case I into case II. 

: tnagar found that the power of’ reversing 
the phases in these electrolytes decreased in the 
order Al, Cr, Ni, Ba," Sr, Ca, K, Na, lé, trivalent 





ions being thus more powerful than divalent and 
monovalent ions, and this order was the same 


as in suspensoids. The results had a bearing on | 


the cleansing power of soaps which Chevreul 
ascribed to the free alkali liberated, but which Me. 
Bain and others attributed to the efficiency of the 


for binding the dirt and grease in an emulsion. | E., 


Since Mr. William Clayton, M.Sc., introduced 


his | on “Emulsion Problems in Margarine 


Mant ” by the remark that margarine manu- 
facture offered a splendid field for colloid research, 
our readers will not object to our referring to mar- 
garine, in which we are all interested, and in the 
manufacture of which the engineer has a share. 
In margarine, Mr. Clayton pointed out, certain 
animal and vegetable oils and fats replacing butter 
fats were liquified and then churned with soured 
milk to form an emulsion ; the emulsion was cooled 
by sprays of ice-cold water under pressure or by 
flowing over cooled revolving drums, and the 
product was kneaded. The suitably-phased emul- 
sion contained from 77 cent. to 89 per cent. of 
fat, the rest being milk serum (water). The milk 
wastused at 7 deg. O., the melted fats at 40 deg. ; 
the emulsion had before chilling a —— of 
24 deg., the chilling was to produce the ined 
condition. The emulsifying machines were either 
jacketed tanks, with hot or cold water ciroulation, 
or continuous churns. In the tank the milk must 
be admitted first, and the oil then run in slowly to 
make the emulsion fine-grained as in the oil-in-water 
type and permanent. If the order were reversed, 
or fat and milk were placed in bulk in the churn 
before the agitation was started, a water-in-oil emul- 
sion was produced which was not permanent. The 
continuous churn economised space, time and power ; 
oils and milk were simultaneously admitted and 
discharged in a continuous stream, but the control 
was not so easy as with the tank, and the type of 
emulsion might be reversed. Violent agitation was 
generally preferred to occasional shaking ; ac- 
cording to Briggs, however, intermittent shaking 
was vastly more effective than uninterrupted agita- 
tion, even six-hundred or one thousand times 
more effective. As regards the “ breaking” of 
emulsions of oil in soap solution by sodium chloride 
Mr. Clayton suggested that by preferential adsorp- 
tion of the Cl-ion at the oil-water interface caustic 
soda was formed which united with free fatty acid 
present to form a soap. Experiments made by him 
at the works of Calder’s Margarine Company (Liver- 
pool) showed that 2 per cent. of salt (reckoned on 
the margarine, 13 per cent. on the aqueous phase) 
facilitated emulsification. 

The other paper by Mr. W. Clayton, M.Se., on 
*‘ Goagulation of Inorganic Suspensions by Emul- 
sions” is also of considerable technical interest, 
though for commercial reasons he did not explain 
the nature of the inorganic solids with which he has 
experimented, and which we will designate by the 
letters A and B. . They form stable aqueous suspen- 
sions which are not affected by boiling, but are pre- 
cipitated by very small quantities of starch and also 
by frothing agents like tannin, dextrin, milk, egg 
albumin, urine, &c., all of which reduce the inter- 
facial tension between the disperse phase and the 
medium. That is the curious point; in Bredig’s 
preparation of metallic colloids producing sparks 
under. water between the electrodes of the metal, 
such substances are purposely added to. increase 
the stability of the colloidal solution. Clayton 
found that when he suspended A in diluted 
hydrochloric acid and gradually added starch 
solution junder continued stirring, the particles 
suddenly coagulated and sank rapidly; in this 
case the electric charge on the solid A was nega- 
tive, the charge on the starch was positive. When 
A was suspended in pure water, the charges were 
both negative, yet coagulation also took place. 
In the former case the amount of starch needed was 
0-025 per cent. for 10 per cent. of A. Solid B gave 
similar results, though entirely different from A 
chemically. The preparation of the starch was 
important ; it was prepared by boiling the starch 
with a very diluted solution (0-3 per cént.) of 
caustic soda. When the starch was simply boiled 
with water, it proved unsatisfactory, and when 
boiled with "slightly acid water, it was still more 
unsuitable, China clay, tale powder, ore slimes and 
magnesium carbonate were coagulated like A and 





; of the frothing agents urine proved very active. 

tannin failed in acid solutions... |.» 
PuysicaL Properties or Exastic Guts. 
| The introduction of this subject: by My. Emil, 
Hatschek, lecturer at the Sir John Cass Institute, 


gE gma which we reproduce on page | 
4 of this issue, The points which Mr. Hatechek 
emphasised were the importance of the study of 
mechanical properties and of non-aqueous gels free 
of electrolytes. Working with aqueous gelatin had 
many advantages, but also drawbacks. He had 
succeeded in producing a rubber gel, apparently 
very stiff, by vulcanising rubber in benzene. solu- 
tion with sulphur chloride; this. gel (exhibited); 
could be hardened with formaldehyde. 

Professor H. R. Procter, D.Sc., of Leeds, speak. 
ing on “ The Structure of Jellies,” said that. though 
he agreed with most of Mr, Hatschek’s remarks, 
he adhered to the third of the possible structures 
of gels ;. (1) a simple emulsion of more or less dis- 
torted. globules in a li;uid medium ; (2) a sponge- 
like structure containing in its pores, the suspension 
liquid or liquid solution, two-phase in the sense 
that the pores are of microscopic, and not of mole-, 
cular dimensions; (3) a more or less solid solution 
of the exterior solution im the colloid, both con- 
stituents being within the range of the molecular. 
attractions of the mass and in chemical and electric 
equilibrium with the external liquid (if any), such 
a solid solution, therefore, constituting a. single 
phase in equilibrium with @ real or virtual ex- 
ternal solution. One of his points was that the jelly 
would swell indefinitely if not restrained by an 
opposing force, in accordance with Hooke’s law 
that the stress is equal to the strain. The network 
of the jelly would be very open, The. setting 
would consist in the formation of crystals, possibly 
flexible, and the slow increase in the viscosity would 


depend on the slowness of ion. All 
commercial gelatins were too impure for 
calculations of molecular weights. the dis- 


cussion by Professors Donnan McBain, Mc.C. Lewis 
and others, Professor Svedberg, mentioned that 
coarse emulsions of m and of other sub- 
stances of high surface tension could be produced 
by passing the mercury through a capillary into 
water, and very fine emulsions by forcing the water 
through a capillary (in both cases the end of the 
tube in the liquid was bent upward) into mercury ; 
in the case of oils the two methods gave practically 
the same result. 

Dr. .8. C. Bradford, of the Science Museum, 
London, referred in his paper on ‘‘ The Reversible 
Sol-gel Transformation,” first to the well-known 
case of Liesegang figures studied by H. Bechhold 
in 1905*. A gelatin solution is impregnated with 
ammonium bichromate and allowed to set to a jelly ; 
a drop of an aqueous solution of silver nitrate 
falls on the jelly; the jelly surface turns yellowish, 
anda system of orange-brown rings of silver 
chromate, becoming more crowded and fainter at 
greater distances, surrounds the spot. The gela- 
tin takes up the water and the, very slightly 
soluble silver chromate is precipitated; some am- 
monium nitrate is liberated. in which the silver 
chromate is more soluble; thus supersaturation 
and precipitation succeed one another in rythmic 
sequence. The experiment can also be made in 
water and more conveniently by letting the silver 
nitrate drop on blotting paper, but both the cellu- 
lose of the paper and the gelation are colloids and 
are concerned in the reaction. For one thing the 
setting point of the jelly is raised or lowered by the 
salts used. These and similar e 





* It is interesting to mention that a book on blotting- 

figures, obtained by dro inks, salt solutions, 

ion on the . was regan F. F. Runge, the 

discoverer carbolic acid, in 1856. re- 

sembled forms of low-organisms. Very 

ples of crystal growth, recalli 
animal 


life, were obtained wit recent the 
—- gresipitation of salte in vary dihanall cational 
utions. : ’ | inl 


es 
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experiments of Weimarn—confirmed by his own ex- 
perimen: that gels (on cooling) and 
sols (on heating) yielded precipitates which “WE 
form (1) large crystals in the course of years, (2 
ordinary.crystals in a short time, «3) growth- ‘igre 
and needles, (4) amorphous grains or mi 

spherites, (5) a gel which so far could not be ate. 
entiated. Thus all the phenomena of 
indicated a connection with lisation; that 
view explained the viscosity changes in sols and 
gels according to Einstein, and Debije and Scherrer 
had proved the crystalline nature of some sols by 
X-ray examination. There was hence good reason 
for regarding the reversible sol-gel formation as an 
extreme case of crystallisation. 

In his short paper on the “ Structure of Gels ” 
Dr. J. V. Wakelin Barratt, M.D., of London, 
contested the current view that gels consisted of 
fluid droplets enclosed in a solid framework some- 
what comparable to a honeycomb. That idea 
seemed to have its origin in the apparently similar 
structure of the stems of ts which 

considerable rigidity and elasticity in spite 
of their containing as much as 90 per cent. of water. 
Optical examination, however, did not show liquid 
droplets enclosed by solid septa, but a mass of 
intersecting fibrils running perfectly t and 
ufiited at their points of intersection (Zsigmondy 
and Bachmann). The nature and mode of forma- 
tion of the fibrils was controversial; Stiibel had 
pointed out their superficial resemblance to linear 
crystals. Dr. Barratt himself considered that 
were formed before becoming visible when in- 
creasing in thickness. Excessively fine fibrils 
appeared dry and rigid; coarse fibrils of smaller 
number appeared moist and elastic. That fibrillary 
nétwork structure would help us to understand 
the emer f of a diffusion and filtration of gels. 

Professor T. W. McBain mentioned that according 
to experiments by Miss M. BE. Laing, soap solutions, 


the simplest gelatinising colloids, existed in three 


states : a viscous liquid or sol, (2) a transparent gel, 
(3) a white card; (2) and (3) were quantitatively 
identical (except mechanically), and that was 
incompatible with all theories of gel structure, 
except the micellar theory of N and Zsigmondy. 
The colloidal particles of (2) and (3) were the same, 
but independent in (2), and linked up in (3). The 
neutral soap separated out in the curd, and the 
photographs exhibited showed the fibrils in the 
curds very well. An observation quoted by 
Professor Svedberg exemplified the delicacy of 
some gel structures. Recently one of his students 
had prepared a cadmium hydrosol in water which 
turned into a jelly ; but when a glass rod was moved 
in’ the jelly, the whole mass liquefied. 


(T'o be continued.) 





“ ADVERTISING.”’—-A course of five lectures on 
“ Advertising,’ by Captain Oliver A. Minns, will be 
given on five successive Mondays, at 7.45 p.m., com- 
mencing on Monday, November 8, at the mmercial 
Evening Institute, Iness-road L.C.C. School, Honor 
Oak Park, 8.E, 23, The fee for the course is 2s, 6d, 
Applications should be forwarded to the Principal of 
the Institute. ¥ 





Inrernationan Surrrrmvc, ENGIN@ERING AND 
Macutrvery Exarsrrron.—The arrangements for this 
exhibition, to be held in 1921, are well advanced, and a 
committee of experts has again been formed comprising 

ractically the whole of oes who acted before. The 
Reet of this committee was held on the Sth inst., 
when Mr. F. W. DAhdoveneannitt thie lavgs matahes 


of well-known eminent gentlemen St with 
calbtantis inifenitg Lord << res ord Armetr wage 
tro b reonwa 

The Many. of Ailsa, Viscount Fiel 

Parsons, Sir Robert Magee Sir Gee George 
ineer Vice-A: 1 Sir Henry J. Oram, 

and that Lord Weir of Sir Archibald bare 

Sir da Eyncourt, Sir Alexander 


Saxton White, had ition of vice 
SC eerie ae 
Lestie and Co., had ted his 


experts. Bridges further stated that a large number 
of @ for had already been received, 
promaiaed, Cer interesting exhibits had been 
et a= ‘the ah 

t priority 

should be given to British firme, especially to those 
sho’ in motion and demonstrating 
The and 38, 





STEEL FORGED BACK-AXLE FOR 





One of the weak points of the ordinary live axle 
lorry has been the construction of the actual axle 
casing, which has either been a banjo frame forging 
or a casting, neither of which are entirely satisfacto 
The Butler Davis patent axle, which was shown at 
recent Commercial Motor Show by the Kirkstall Forge 
Company, Limited, of Kirkstall, 8, is of consider- 
able interest. We illustrate this axle in the accompany- 
ing figure, which shows one complete axle as viewed 
from the top and a side view of one with the half- 
in section to show the construction. It will be seen t 
the axle is a steel stamping going right across from 
wheel to wheel, in a similar manner to the ordi 
pange seme type. In place of having the banjo frame 
in the centre, however, with an oil cover bolted on 
the bottom, the oil cover is stamped in one piece with 
the rest of the axle. This has many advantages over 
either the cast axle or the banjo frame type. The 
former is necessarily a and has to have separate 
gee ee oto Og gm 
the wheel bearings. means extra expense in 
manufacture, and again Slee weight in the-flanges 
and connections. Further, cast axles are always 
liable to crack. The forged banjo frame type is free 
from the above objections, but the hole in the centre 
necessary for the differential makes the structure 
a weak one, and therefore it must be heavy to avoid 
distortion. 

In the Butler Davis axle both these weak points are 
avoided, The centre of the axle is very greatly 
stiffened by the bottom half of the casing being forged 
in, and at the same time can be made lighter than the 
banjo frame of the ordinary forged type of axle, while 
all the advantages of the latter form of construction 
are retained. © axle can be built up into either 
worm-drive type or double reduction. It is made in 
various sizes, the larger ones for heavier lorries and 
the smaller for light vans and cars. This axle should 
make an exceedingly satisfactory job and be a dis- 
tinct advance on ordinary construction, especially in 

lorry work where a considerable amount of 
weight should be saved. Weights are always a matter 
of importance in vehicle work,’ but axle weight is 
especially so for the axle is a deadweight and not 
carried on the springs, and there is no o doubt that 
unsprung weight is a very serious matter for many 
reasons. Up to date the main advantage that \the 
chain-driven lorry has had over the live-axle.type has 
been that the unsprung weight is less, and therefore 
every effort should be made to keep the weight of 
* | live axles as low as possible. 





Brrrist Caamser or Commerce, SwitzeRLaAnp.— 
The British Chamber of Commerce for Switzerland has 
work, and has taken convenient premises at 
, Rittergasse, Basle. The permanent Secretary- 
General is = Alexander Fosse the branch office 
at Place 8 is, Lausanne, being in charge of 
Mr. Maurice Gala "The need of a British Chamber of 
Commerce is recognised by both British 
and Swiss business housos, the opinion being general 
thas now is the right time to consolidate Anglo-Swiss 
commercial relations by every possible means. Most 
other nations doing business with Switzerland he 
their Chambers of Commerce in the country, and it 
caterer, 12, Sune fae, sone, Bekele oe eee cane 
who"buy more from Switzerland 
to have corporate representation on the spot. 


than any other nation, | Sir 





MOTOR VEHICLES. 





“TIME AND LIME.” 
To tHe Eprror or ENGINEERING. 
Srr,—Your correspondent in the current issue of 
ENGInEERIne is right in the wording and in the present 


meaning of the expression “Time and Lime.” The 
original meaning, however, was not labour and materials, 
but literally time (or men’s wages) plus lime (or mortar) 
only, and it has reference to cases where the purchaser 
rovides the stones or bricks and the builder was paid 
for the labour and mortar. Such, at any rate, is m 
recollection of the exp ion is one wit! 
which the C.E. or structural apprentice early becomes 
ainted. ‘Cape and corner” is another. Their 
ness passes off with use. 
Yours faithfully, 
Wm. BuRNsIDE. 


a4, 








Prrsonat.—Messrs. Cross, Son and Robertshaw have 
been appointed sole selling agents for Wild-Barfield 
electric furnaces for the counties of Northumberland, 
Durham, Cumberland and Yorkshire. In addition to 
their office in Newcastle, Messrs. Cross, Son and Robert- 
shaw have opened a branch office at 41, Great George- 
street, Leeds, where a demonstration furnace is in course 
of erection. Messrs. Macbeth Brothers and Co., Limited, 
Bombay and Calcutta, have taken over the sole selling 
rights for India where these plants are already in 
operation.—Messrs. Sir Isaac Pitman and Sons, Limited, 
are leaving their present publishing offices at 1, Amen 
Corner, and are 1314 to 39 and 41, Parker-street, 
Kingsway, W.C. 2. 

University Cotuece, Lonpon.—The calendar for 
the ensuing academic year at University College, London, 
has now been issued. The faculties are those of Arts, 
Laws, Science, Engineering and Medicine. Professor 
E. G. Coker is Dean of the Engineering Faculty, the 
vice-dean being Professor J. A. Fleming. This faculty 
includes departments of civil and mechanical engineering, 
electrical engineering and municipal engineering. The 
courses are, it may be added, suited to the requirements 
of students proposing to enter the Indian Public Works 
Department, and the Government engineering services 
in this country. The course of instruction extends over 
three years, but provision is also made for age -graduate 
work, in connection with which special courses of 
lectures have been arranged for. Amongst these may 
be noted a series of six advanced lectures by Professor 
Fleming on “ Wireless Telegraphy and Telephony by 
Continuous Waves.” 





Institution oF Navan Arcuirects.—The date for 
the opening of the next annual meetings of the Institution 
will fall on Wednesday, March 16, 1921. The council 
desire to draw the attention of bers to the 
ships in navel architecture and marine engineering 
which will be available for competition in 1921 and 1922 
among apprentices in H.M. Doe rds, private shipyards 
and Marine engineering works. The council that 
members who are connected with shipbuilding establish- 
ments will make these known as widely as TS ke Gad 
among their apprentices, in order to extend 
of usefulness of these scholarships, which are due to the 
generosity of the firms that have offered them. Full 
culars of these scholarships can be obtained on 
application to the secretary. 





follow : in Naval Architecture; 1921— 
Institution of Naval Architects, 1001. ; Beardmore, 1501. ; 
Fairfield, 1501. 1922—Elgar, 1007.; Cammell > 
1501. ips in Marine Engineering ; 1921— 
Yarrow, 100. 1922—Parsons, 1507. (the seven are per 
annum and for three years.) Post-Graduate Research 
Sear ¢ 1921—1851 Exhibition Commissioners, 


1922—1851 Exhibition yg 2501. ; 
William White, 1507. (The three latter are per 
annum and for two years.) 
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mech front, most of which rtunity|] Light Rai — summer 
Pie InSTIPOTION OF MéottANICAL |. |Sficwecting NS Via Md om CRROT ERR ee Re eaies yetcm at lhe talteeoe 
ENGINEERS. As a rule the buildings were of a temporary nature, petnctpaliy 90 ont. uge, was considered, an estimate 
‘ but in some cases existing b' were adapted. The on 1,000 miles OF track was ey 4 
Abstract acing wat ws We RIALL | machines and tools were of the best description, and | to the position of the line, 9 Ib., 16 1b. and 20 Ib, rails 


A NUMBER of papers have been read or will be read 
before this and other engineering institutions dealing 
with the c (yaw ey we engineering ae the Great 
War. As was privileged to be officially connected 
with certain sections of 6 i Late ptrne yg Bien 
war, I thought that some of the non-confidential r- 
mation which I thus obtained might form the a 
matter of my Presidential Address, and it might thus 
be one of the group referred to above. 

The catch phrase, so common in the early days of the 
war, “This is an engineers’ war,’ was undoubtedly 
substantially true, and in a a narcan reba mat 
in past wars. It is generally supposed t there is a 

isi betwee Mi i and 


clear-cut division m 
Civil Sag ae oe eae S Charter of 
the Institution of Civil Engineers), but it is, nevertheless, 


the lay-out and organisation was quite on a par with the 
best works at Some of the principal works 
erected were as follows :— 
Locomotive. Repair Works—These were divided into 
— oe deal wm a 9 stock and with -* 
light ways, cipally om. gauge. In the early 
days of the war the Britysh Headquarters Staff did not 
anticipate a mt he en of railway construction, 
it being e t this work would be done by French 
the intention was for the British troops to 


assist the Belgians in = lines through Belgiu m. 

Some idea of the magni of the railway operations 
will be gathered from the fact that in an area approxi- 
mately 10 miles broad by 10 miles long, south-west of 
Ypres, there were established 200 railway stations, both 
normal and nerow gang. The total mileage of normal 
gauge laid by the British troops during the war on all 














impossible to where, in the Great War, —— counts was 2,639 miles, and, owing to heavy traffic and 

cugiaautiiiy ohdel' want chvll cighncuhtey tegen: It enemy action, the repairs of the rolling stock was very 

be agreed that oS ee ee ee great, as will be gathered from the following table :— 

military engineering, and that in the back areas it was 7 

the application of civil enginering to the purposes of at and Og aoe alte Gauge) Provided by 

war. The difference between this and its ordinary British (Totals dates given). 

application lies in the change of the relative importance ; 

pe remem of construction, the time required for the — | art = a 

work, ahd the reduced factor of ‘safety. 917. | 918. 
In military operations time is the Ta factor, and 

economy of construction is subservient. Locomotives— 

economy in the broad sense was because | Imported .. 62 753 1,205 

exorbitant cost; if it results im the construction'of some} Hired  .. 198 215 229 

engineering structure or in the supply of some munition] C#Ptured .. head —< 6 

of war by the time required, may greatly affect, or even Total 260 068 1,430 

decide, the issue of an operation on which the whole : 

successful termination of the war may depend. The] Wagons— 

above must not be construed as a premium on extra-| Imported .. 8,840 34,845 .| 52,597 

vagance, but rather to indicate the nature of the financial 


decisions that have to be made by those responsible 
for the conduct of engineering matters during the wer. 
Of all the forms of , mechanical engineeri 
had the lion’s share, both as regards the volume of 
done and expenditure. As a proofof this statement, 
one need only consider what could have happened if the 
mechanical engineers had been removed. Asa general 
statement, it may be said that the essential object was 
to throw “ stuff” at the enemy, and that stuff, whether 
bullets, shells, bombs, poison gas or flames, was made 
mechanical engineers or by machinery supplied by 
them. The apparatus for throwing the stuff, whether 
rifles, guns, projectors or aeroplanes, was made by 
mechanical engineers, and, lastly, they were intimately 
concerned with the means of rting the stuff and 
the apparatus from the workshop to the position where 


used, whether by means of motors, lorries, railways or -~ 


steamships. 

Apart from mechanical engineering, mechanical engi- 
neers in general, and the members of this Institution in 
particular, rendered other services to the country which 
cannot exaggerated, and the Roll of Honour is an 
eloquent testimony of such serviees. . As already stated, 
every branch of engineering contributed to the final and 
satisfactory issue of the war, but in ‘this Address I 
pro to limit myself to that portion of mechanical 
engineering of which I have had experience during the 
war, Or on which I have been able to obtain’ information, 
both’ in France and at home. 

The work of the Mechanical 
was carried out principally by the R.A., the R.E., 
R.AS.C., R.A.O.D., the Air Force, and the railways, 
— in general, the class of work done by each was as 
ollows :— 


ineers at the Front 


Macuinery Sussecr ro Repatr is Usk By VARIOUS 
Corps. 
Royal Artillery. 

Guns and gun carriages, various mechanical lifting 
appliances, range finders. 

Royal Engineers. 

Steam engines (stationary and portable), oil engines, 
petrol engines, electric and motors, pumps of 
ees eles aaa i ” oe 

ydraulic pumps 2a: rams, printing and lithographi 
machinery, stone crushers, branch raitway material of 
ali kinds, and .telegraph, telephone and wireless 


apparatus. 
Royal Army Service Corps. 

Horse-drawh wheeled vehicles, motor cars, petrol 
engines; laundry and bakery machinery, stationary 
pre og he rer Rg Rl My 

: Mechanical Transport. 
Steam and petrol tractors, mechanical wheeled vehicles. 
Railways. 

Locomotives ae — narrow-gauge), wagons Me} 
various ‘norma’ narrow , petrol 
petrel.slevrie tractors cae 

Tank Corps. 

Petrol engines and gear. 

In the early days of the war the extent to which 
mechanical ing would be employed was not 
realised, which is evidenced by the. fact that repair 


shops of any magnitude were only started at the beginning 
of 1917, but then rapidly , {both as to numbers 


size into a huge o i m. I pose to 
& few words about some of these repair aya sore Poo | 





* Delivered October 22, 1920. 

















The first provision for the mechanical engineering in 
connection with the railway construction troops was on 
@ very small scale, and consisted of the appointment on 
September 29, 1914, of an officér with the rank of cap- 
tain, whose duty it was to cope with the erection, pre- 
paration, operation and maintenance of special plant, such 
as pile drivers, breakdown cranesand pumping plant, 
December, 1916, the right half of a new R.E. Com: 
No. 108, was detailed for the above duties, but was only 
brought to full strength in August, 1916, two years after 
the declaration of war. 

It, was only in April, 1917, that the matter was really 
taken up seriously, when the Chief Mechanical Engineer's 
Department was formed, and works were started at 
Audricg and were laid out with the object of repairing 

me Belgian locomotives and of erecting 2,500 
Fenway, wager ultimately increased to 10,000, shipped 
from . The ity of these shops was such 
as to be able to deal with 400 wagons per week. Later 
these works were extended to deal with the repairs of 
normal-gauge locomotives. 

When the German advance of May, 1918, occurred, 
the Audricq works were dismantled and the locomotive 
part was sent to St. Etienne, near Rouen where repair 
works had beenestablished. Works nearby at Oissel were 
pre} for wagon repairs; with a ity of 160 per 
week, in case Audricg had to be a . Asa 
matter of fact, i¢ was not abandoned, and therefore the 
Oissel works never came into operation. At St. Etienne 
advantage was taken of the materials already available 
for the construction of three bays of the railway works 
extension which had been projected before the war. 

Work was begun in February, 1917, and the machine 
tools were temporarily driven by oil engines, awaiting 
the completion of the power station, in order to erbct 
locomotives shipped in parts from the U.S.A. After 
the German advance on Amiens in March, 1918, a part 
of these works was handed over to the Nord Railway of 
France. Some of the principal work done at se 
shops was the erection of British locomotives, repairs 
of Belgian locomotives parked at Oissel, the main- 
tenance of R.O.D. locomotives (40 per month) and the 
manufacture of _ Amongst the 
ae two Prisoner of War C 





Locomotive had also’ been installed at Borre, 
on the Haze Poperinghe line, for the tepair of 
locomotives working into ium. These works occu- 


pied 7 acres, and were capable of dealing with 20 heavy 
repairs per month and also manufacturing locomotive 
parts. These works became untenable owing to 
German advance of May, 1918. The shops were 
stripped and the plant removed under shell fire in four 
days, and was sent to Audricq on the way to Rang-du- 
Fliers, which was laid out to repair 20 locomotives per 


month, but was completed too late to be of real 
service. The work done in the various shops is indicated 
in the following table :— . 


Ovurrut oF THE Various RAamway ReParm Sores iw 
BoTH NoRMAL AND NARROW-GAUGE, DURING 


1918. 
Locomotives— 
fra in shops, heavy and light Py} 
in running shed 5,487 
Washing out 25,813 
Wi 
ood 3,434 
Repairs, heavy and light 22,639 
Ambulance trains— 
Repairs 104 


san eel 3a‘ oe 


In of machine power an 
* | stores and an office van. 


einer of these three 





Wee 27 be pent, Rad the original waigne of the 

was limited to 7 tons for the 9 1b. rails and for on 
the heavier rails 14-ton Hunslet, 14-5-ton Baldwin and 
17-2-ton American i y prenr(e | 
were ordered: Electric traction was considered, 

was abandoned in favour of steam. Subsequently 
tractors and l-electric tractors were ob ; 
the former the 10 horse-power were suitable for tre 
tramways, and the 20 horse-power and 40 horse-power 
for the 16 lb, and 20 lb, rails for use some way behind 
the immediate front. Some details are given in the 
following table : — 


Licht Ratways (Prinoratty 60 om. GaAvGés). 
Lenora or Track anp Routine Stock. 
Origifial Actual 
estimate, - 
1916, vision 
Miles. Miles. 
Track deo ae 1,000 3,470 
Locomotives (steam) 800 
Petrol tractors... 100 1,030 
Petrol-electric tractors 200 
Double-bogie trucks 2,000 940 
Steel-well trucks ... 800 2,310 
Loop + box wago: — 2,350 
ip wagons soe 750 7,665 
Hand trolleys — 1,100 
Gun carriers = — 224 
The petrol tractors were found erable in the 
forward at gens to less visibility than the ‘steam 
locomotives. ms were 
double-bogie , and there were rs f ME OB 
box wagons, rtain Wagons were ar so that 
-carriage frames for 6 in. howitzers could be attached 


The operation of attaching or map pe ie 5 minutes. 
The final provisions for repairs of li ght railway rolling 
stock were as follows :— 


(1) A central workshop (originally sited at Aire). 

(2) Six Army repair shops, ; 

(3) Six normal-ga’ mobile repair consisting 
i aif-cémpressor van, fitting shop, 

(4) Repair shop at Richborough (towards the end of 
the war). 

(5) Two broad-gauge mobile repair shops. 

Prior to the autumn of 1917 D ville | 08, 
ete., were repaired in a corner of the Audricq yard. In 
November, 1916, a scheme was prepared to build a 

shop near Bethune, but it was considered to 

be too near the enemy lines, and finally a site at La 
ute, Shee ci Borgaevt> Station and near to the. Aire 
Canal, was chosen. approval was given on December 
31, 1916. Many difficulties were encountered with 
regard to the site and the weather, na » frost and 
wind, The smith’s shop was at work 177 days after 
approval. The first machine tool was turned round in 











range 
occurrence of the German advancé in May, 192 
locomotives were sent to — for repair, 

i was sent to Zeneghem for store until read. 
to be received at Beaurainville, where a new li ¢ rail 


way repair shop was started in May, 1918. 
cinclibes siactell Penaiican die 21, 1918. 
Important mechanical 


At December 31, 1917, this number had risen to 
at December 31, 1919, to, 369, 

Aeroplane were erected at Pont de I’Arche, 
These were quite extensive, and were 
out on up-to-date modern lines. The machine shop 
@ complete outfit of modern pogo ager urea 
the kind required = accurate work. 
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Heavy Rerare Snors, Meowawioat Travsront. a asHonlar._ in, heapin 47 » mes oe gt ie 
: poarers hn 
Name of Works. lat. 2nd. Srd.A. rd B. 4th. , 5th A. 5th B. I now come to the work of the mechanical engineses 
at ‘home. As rds how and when mechanica 
yee % ' Ye en a Nikie mm ™ re my neers were mo ee dy ediyt ett wig naam, 30 2 o y 
Purpose . + Repair Lorries Lorries ve- cars pairs Repairs Repairs necessary to reco fact that Ministry unitions 
motor hicles, all | and motor - lorries lorries was formed in the first half of 1915, and under its control 
Locality Plaine Reuen Omer Honfleur ..} Rouen Bergnes Rouen —— of them, in addition to 
my Rhee "|< Denis ryt te eee ~ 1s0 constructed a large number of enti be 
- shells, —— 8, sulphuric acid; nitric acid an 
Whether under fire -| Yes. “ Big] No.. .| Bombedin- | No.. «| No.. --| Yes No e 
Bertha ” tensively ’ i, ounbeel was exercised in vesiomsnnays, but, broadly, 
; country was into areas, administered 
When started .. :| Sept., 1914 | Feb., 1915 | May, 1915 | May, 1016 Jan., 1917 Nov., 1917 | Apr., 1918 by “ committee. sees anee wie such areas, some of 
When got to work .| At At ..| Aug., 1918: | May, 1917. | Not used ..| Aug.,1918 | Which were:—Metropolitan, Eastern Counties, ands, 
i Aadhetea boast’ Senne — Pe 7 << ap -East Coast, tland, m and Ireland. 
Period in use -- Years.) 44 .. ork 4by rye or Bt be -+| L>ytill May, a Fs ral way it may be said ¢ munitions. in- 
1919 t., 1919 ape eines avery: ledientny cneried oui:tn' posue times, 
: nm to the purely naval or military 
Sa grag P= | Hemme Yager | Hommes | eee, | setae | Sects | “eran | tht are emociet, with Woolrich Amel em the 
sheet walls | sheet walls walls | armament firms. Many works were extended and new 
porn i I and roof and roof and roof works were built to manufacture articles of ordinary use, 
cask ane: but required in enormously greater quantities for the 
conduct of the war, as well as extensions and new works 
; needed for articles peculiar to warfare. 
Floor space pana Sq. ft.| 100,000 85,000 94,000 108,000 234,000 120,000 140,000 One ot. the refen ed pon above may be tal ae 
Value 'of machines installed ? ,000 \——8,000-—_—— 80,000 “———14,000-—-  |ane namely, etropolitan ares, con- 
an => = s rs aa - - “ | gph orm separ octagset tg gr AE OeP S 
Lifting tackle .. oe -»| Light Shipyard Light J . -»| Light -| Light -| Light he preliminary. meeting too! = une, 1915. 
, travelling @ memorandum was prepared, which defined the work 
to be undertak pont pon tically the committee under- 
vy) took to supervise the work in the whole of the London 
Men ma caaployed— area, but it was stipulated that it would in no way 
a 800 800 800 500 250 oa 570 oe with Woolwich or any of the firms already 
ged in Government work. 
Prisoners of war re om 500 2 Ree 500 8,500 — 450 ree sub-committees were appointed, viz., the 
Qhaniity, of work" executed, | 44500 ve- 3,920 lorries | 5,650 _ Vehicles re- - Gan enle | Damme semeaitbes, ie \eunese icra inny ane and 
horas ht fo Pg " Parts re- discontinued so soon as the various works had Arn 
cycles — renee > In this connection the total number of works 
300,000. ted was 923, of which 355 were found suitable, 
Parts ultimately made munitions of various kinds to a 
mr greater or lesser extent. In addition to these existing 
_— ann RE works, new works were established, such as the jectile 
: : ¥ ’ works at Staines, and a filling factory at Park Royal, 
Machine Tools in M.T. Repair Shops. track, in order to deal with the’ storing, delivery and | which was of very considerable extent. 
BEF distribution of timber of various scantlings, barbed wire, The first and most pressing difficulty was in connection 
ctr duckboards; joists 3° various sections, small railway | with the production of gauges, which’ became so acute 
bridges, and heavy timbers, etc. The store | that a sub-committee was formed to deal with the 
Repair Shop. sheds. ‘were steel = treme ildings of considerable | matter. Dr. Unwin was chairman of this committee, 
a ile height, 1,200 ft. long and 120 ft. wide. The work- | and I would like here to record the value of the services 
spammed ke shops at the same place were of considerable extent. | he rendered on this occasion. At that time the outery 
No. 1. | No. 2.| No. 3.| No. 4.) No. 5. | The foundry had a 10-ton, 4 5-ton, and a'2}-ton cupola, | was for shells, and the work of the Metropolitan Com- 
The largest casting made’ weighed one ton. There was || mittee was practically concentrated on shells and on 
also a large machine shop and an extensive wood-working | fuses and gaines. 
arene and ovens 3 { ‘ * | shop. One shed was devoted to deal with guns on railway The following statistics will give some idea of the work 
Grinders... ful 14 4 8 21 ¢ | mountings, and a 1560-ton Goliath crane was erected for | actually done by the Metropolitan Committee during its 
1 1 1 3] 1 pen args Pencortene * rey. ye se A ye stores was || existance from June, 1916, to June,:1018 -— 
Lathes of various descrip- si a vanco’ a! cove acres. 
tions a 34'| 38 | 28 | 88 | 31 | articles stored were similar to those referred to above. | METROPOLIfAN MUNITIONS COMMITTEE. 
Milling oe ‘ 2 3 3 22 5 |The workshops were extensive, consisting of sawmills | Total Output. of certain items at June 29, 1918. 
Shapers and planers & ‘ + | : and joiners’ shops containing a large amount of wood- | Shells sb rcs do 8,198,874 
Be vote ae” PS 2 3 3 6 4. | working machinery. Including— 
nes 1 1 — 3 2 18-pdr. high-explosive « 1,766,599 
Mm os 1 1 2 1 DrmEcTORATE OF TRANSPORTATION. 9-2 . ng wed 128,659 
Various ox 4}— | 48 3 Stores dealt with during the month of July, 1918, 6 in, i ad fad 377,560 
Wood-working machines...) 4 | 6 | 6 |. 10 Landed at French ports ... 169,741 D.W. tons. $5 xe sree etre 
Totals .. 75 75 66 221 89 Channel Ferry— + 4y hc meagan *976,407 
_ me — — tons. - Grenades 798,449 
existing power stati The output of this quarry was rom France 8 -W. tons. Components 5.294'837 
6,000 tons of road metalling per day. Railways— “ioietiage pore 
Water Supply.—The water supply to the Army was Loaded wagons, normal- Gaines.. 8,240;788 
one of the’ most essential and important operations, and| te Sie ae i, Adapters 11,631,848 
the mechanical had his fair share of the work. Metre gauge... —....—=-2, 287. Primers 13,718,456 
As this subject will be dealt with at the next general Light railways, 60 om.... 139,411 tons. Sundri 87,487,740 
meeting, I will Sent  apealt to a few examples. At ’ ee reid 
Zuy tpeene pumping station fitted with Roads Mech LT port— _ Gauges eve ++ eee _ 247,051 
mechanical + ent ‘The water came from a stream Total tonnage ... “ 84,516. Value of these’ articles and others 
close by and was anything but tempting. The pumping ‘Ton-miles -" 859,327. not mentioned ... ook : £14,923,949 
was of the Dennis fire-engine type, with a Mather No. of lorries... 1,000. Early in 1917 a department called the Munitions 
Platt multi-dise centrifugal pump, capable of Quarries (worked by British) — .Works Board was established, whose duties were to 
dealing with 120 gallons a minute against @ head of Marquese 47,624 tons. ‘examine and criticise, authorise or otherwise, any scheme 
500 ft, The water was treated by a Wallis and Tiernan Other quarries ... iS. 19,448 tons. put forward by 4 manufacturer for his works 
chlorine regulator working on the ferro@lumina prin- 2 1 for Rail Roads: Se and for installing machinery for the production of muni- 
cipie. ar. ys, meds 3 || tions, and a further duty was to see that the work so 
Air lifts were used to a large extent, and the water Unskilled men ‘ai 55,976 authorised was duly carried out. Such a department, 
ply dealt with ~ 4 them covered an area of 1,000 square si rr although ———— late, was nese my necessary because, 
miles as In ge 1918, there were 24 stationary air Total 112,652 |] owing to the shortage of materials, the iad to be rationed 
wo 


In some cases a portable air-compressor 
et ere td ratte ee deny dy ae and it went 
one well to another. One of the difficulties of these 
Lee = om se theta was that they had to be continually 
erected to was dowenpen, and iginally of 
well pump was origina 
An 8 in. yoy ee canvas 
ee i ao the water of the wel | 
ran over an | n @ smal 
engine. On turning paw oy pulley the water wenetyela 
off = belt leu centrifugal force, and thus separated and 


esas abses at Shel ebenb-echenan 8 etenks ehiytiehr eal 
thered from the table in the next column. 


war and others were movable. They were into 
shops and The R.E. workshop at 
Rosel contained an outfit of wood-wo: 


Arm: 
mone A | 
souleoestlibaaed sisab thee Gian eoembinne' es voanpatle 


with 70 miles of 


the ape from the R.E.’s or affiliated 


The 352nd Electrical and Mechanical R.E. Compan 
was established in December, 1916, and co-ordinated alt 
the work for ob and recei stores, pre 
operating and repairs of all R.E. mac ry in the Thi 
Army area. It also dealt with pone supply, s Third 
lighting and workshops. This did not clash with the 
uently-formed -E. Mechanical Workshops, which 
only P facture. There were similar 
nies in the other armies. 

A. review of the workshop situation, especially in the 
early years of the war, leaves the impression that there 
should have been greater co-ordination between them. 
At one time a suggestion was made that a Corps of 
Mechanical should’ ‘be formed, but whether 

thereto was, I think, 

not specified. An organisation of this kind is, in my 
opinion, to’ meet mechanical engineering 
remy of war, but there are many difficult 
Re its° to: settle. and many interests to ‘be observed. 
the event of.such action y taken by the War 
Office, I am sure you will agree with me that, this. Insti- 
tution should do all in its power to assist in. the formation 








of any organisation that might be sought to be esta- 


in accordance with the importance of the work and only 
@ centralised department could have the necessary 
information for such decisions, It is to be feared, how- 
ever, that in many cases the time taken se obtain author- 

ity led to great delays and retarded supplies 

In 1915, in pursuance of the Defence o the Realm Act, 
powers were taken to control firms capable of producing 
munitions. Certain facilities were given to t — 
to obtain ape and materials pd peg Be 
although in cases assistance was a by — 
Government, "the. capital required. for extensions to 
buildings and plant was provided by the firms themselves. 
The assets thus created would Obviously have very vary- 
ing values when no longer required to make munitions 
and 5 therefore, provided that the firm should be 

with that portion of this expenditure which 
represented the difference between the amount of the 
actual éxpenditure and the post-war value of the assets 
to the firm |e by this e iture. 

Strictly,’ the’ value could only be ascertained after 
the war,’ ‘iat"to wait until an unknown date to fix an 
unknown value was es an inviting ccmapentiy’ Wats to Speiee 
or manufacturers. impossible task of 





predicting this. ain a. er ore end, with a view 
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to confidence, an honorary advisory committee | III.—Total expenditure on plant considered by com- It is certain that most firms did not realise at first 

was fo to dea) with the matter. The. first step. in mittee :— 4 ' £ the difficulty of manuf mm of war. 

the formation of this committee was taken by Mr. jt es 54,876,108 Generally the materials used. to be of exceptional 

Mott in December, 1915, and the late Mr. Chatfield Total expenditure on buildings con- quality and are often difficult to machine, and the 

Clarke and was; ultimately composed of the following sidered by committee 27,096,743 of accuracy needed is far than is usual. T 

members :— —__ shells as an example, the had to be of a 
Chairman ; Mr. Seager Berry. Total . - ++» _ $1,972,851 hard quality to resist the blow of the charge on 
Beer Mr. Basil Mott, C.B., Colonel Morgan, The t variety of the ‘production of the works It was, therefore difficult to make in the first ete se 

C.B.E., Captain aneter, R.E. (ret.) valued i the committee will be realised from the | xcept by armament firms, and until steel makers 
Surveyors ; Mr. je Vigers, Mr. Jonas, C.B.E., Mr. | following list :— t | the y experience the outputs were low. 

Head. latter gentleman joined the committee on Pig iron—O.I. castings. After a time, however, the great demand for one particular 

Oo Seinally: this. Chettetd sched to the Ministry Steel ingots, forgings, stampings and castings. Sitked tp Secsenesd canetan’ Whe aieine 6 rolling 

committee was at: to : in outputs. cogging 

of Mapas tee was Cretiored oe Booed St] Bh Supe sO ae ce merce eae) SM ak 

I nue committee . A : . . wan ur 

in an t advisory position, a mn which it pom cue a rag all pre hewn pepits. it was no'easy matter to keep the pient running 

jel. oe for otherwise it was that it would tools of all kinds—Hydraulic presses, bore, os 

n 


gain-or maintain the confidence of both 
the Government and the controlled firms. 

The committee began its work in March of 1916, and 
has still a few cases.to report . Asetof rules was 
drawn up to regulate the me of ascertaining the 
residual or post-war value of the expenditure incurred 
and it was an invariable rule that every works should be 
visited, the smaller works by the staff and the larger 
by the members of the committee before any ton- 
clusion was arrived at. The chief of the staff was Colonel 
d’Alton, M.I.Mech.E.,. and I would like to take this 


opportunity of ing my own personal appreciation, 
which I Sai ie dheped by the committee, of the ex- 


cellent services he has rendered. has helped me 
materially in getting information for this part of my 
address, and has the services of several of his 


friends, ° 

The heads of the firms, recognising that the com- 
mittee was not a body of Government officials, but were 
giving their services in an honorary capacity, supplied 
to the committee quite openly private information which 
greatly assisted in arriving at a true and éair value of 
the post-war assets, and there can be no doubt that this 
confidence quickened the faith of the manufacturers in 


steam hammers, cranes and travellers. 

Metal sheets, tubes of steel and copper—sll 
sizes. Wire rope and wire netting. 

Boilers—steam engines (land and marine). 

Oil and gas engines—gas producers. 

Optical and scientific instruments. 

Guns of all calibres, howitzers and bomb throwers 
—tifles, Lewis and machine guns. 

Shells of all calibres and in al! stages of manu- 
facture, gaines, fuses and component parts. 

Shell 


Mines, hand-grenades, bombs, torpedoes, cart- 
ridge cases. 


yonets. 
Fe iosives of all kinds—sulphur, nitric and 
other acids. Poison cases. 


Chem: . 

Ships of all sizes, both naval and mercantile. 

Motor vehicles and their component parts, such 
as chassis, engines, &c. 

Tanks and their components. 

Aircraft and their components, such as engines, 
fuselage, frame-work, fabrics. ; 


: : : The extensions made to works can be divided into three 
their governmental employers, and by stimulating the ; Reinet onl ies, a6 aflecting Site weluce. uamaiae 
patriotic energy which Was so mieried 6 — (1) Merely an extension of the ordinary work of the 


of these manufacturers, helped to raise the output of 

munitions to the satisfactory pitch which it eventually 

attained. Tables illustrating the work of the com- 
mittee are given below :— 

Abstract from the Records 

the Valuation 


Districts in 
which the t- 
a, 
e 

for cneusiche of 
works occurred. 


Works Inspected by 
mittee. 


om 





Number of 
Towns in 
which the 


Works were 
situated. 


Kind of ital 
Munition. ie 


expended 
extensions. 





Shells 76 Yorkshire 
Lancashire 


Midlands 
Lendon 
Yorkshire 
Lancashire 
Cheshire 
Scotland 
Midlands 


Midlands 
Eastern 


London 
Midlands 
Eastern 


Midlands 
London 
district 


Midlands 





Explosives and 
poison gases. 


44 7,880,000 » 





Guns and their 
mountings. 


47 950,000 





Aeroplanes, sea- 
planes, fiying 
boats. 


31 1,130,000 





Aeroplane engines 17 2,300,000 





Tanks and their 390,000 


components. 
Steel 


17 





41 Yorkshire 
Wales 


Scotland 


4,650,000 














The above is only a small part of the capital expenditure a 
works: extensions, as i does not nelude camamenh, Seas. a 
national factories. 

Valuation Committee. 
I,—Number of companies whose establishments have 
been inspected by the committee or their staff:— 


No. 
(a) Spending more than 1,000,0001. on 


pl c 8 
(b) Spenting between 500,000]. and ‘ 
4 P eb od éde eas ee 1 
(¢) Spending between 100,0001. and 
0002. 2. bai he bee 90 
(@) Spending between 20,0001; and 
100,000). «i. ood wes 319 
(e) Spending less than 20,000/. ... 726 
Boteb: iin best ste sont 1055 
Il.—Locality. Number of controlled blishments 
dealt with in the following districts :— 
/ No. 
* Scotland .... - 156 
Northern ... " 269 
* Midland  ... ; ‘461 
Eastern =... . 39 
Wales 2.10 die agate 
"Total ». bit os ‘t, 188 


firm, such as the making of machine tools in Sp 
quantities and in larger sizes, hydraulic presses of 
ordinary kind and of special kinds, motor lorries, tubes 

kinds. In such cases the expenditure ineurred 
would be of post-war benefit to the company and hence 
to the country. On the other hand plant for largely 
increasing the making of — at soap works or for 
enormous increase in small arm ammunition menu- 
facture would have little post-war value. 

_(2) Work of s similar nature to -war work but 80 
modified for war purposes as to otherwise useless, 
such as, for example, special aeroplane engines, manu- 
factured by makers of motor-car engines. Examples 
of this class are given in the féliowing table :— 

GROUP II. 
Simmar Propvction. 

Pre-war. 

Colliery winding engine 
forgings. 

Steel for tinplate billets. 
Steel tubing. 
Springs for railways. 


War. 
Forgings for shell presses . 


Steel fr shell billets 
Steel tubing for aircraft 


Springs for guns... 
Sadiiee gue tei ala 


Howitzer parts forgi Crank-shaft forgings. 
Filling hand Eiedles’ Fireworks, 
howitzer bombs _... | en 
Smoke producing appliances ireworks, 
Fuses... adh si .... General brass founders. 
Fuses... Gas, water and electric 
fittings. 
Casting cartridge metal ... Artistic metal work. 
Repairing brass cartridge Brass stampings. : 
cases. 
Castings for hand grenades.,. Light castings for build- 


e. 
Trench warfare munitions Railway, ship and tram- 
car 


Plant for explosives ... Plant for chemical works. 

Glycerine and explosives ... Dyes and chemicals. 

Cordite incorporati ... Baker's machinery. 
machines. 

Destroyers, submarines Cross-channel steamers. 

Pontoon wagons... ... Railway wagons. 

Aeroplane engines ... ... Motor-car engines. 


(3) Entirely different work to that carried out in 
peace time by the firm as shown below ;— 





GROUP Il, 
Dissmitar Propvuctions. 
War. Pre-war. 

i details juice valves drante 
am a. Almost every kind of work, 
6-in. shells ... oar decoration. 
9-2-in. shells ubber making machinery 
Fuse bodies’... ea ... Blectrie cables. 

Mines, fuses, hand grenades Incandescent elcetric 
Electric contact mines Heating end ventilating. 
Bomb heads and lathes ... - 

Hand grenades oe shia preys ‘Preparation 
Howitzer bombs—mine Rubber making machin- 





It is interesting to point out that, owing to the assis- 
by i to individual firms, thie 
in a far better i 


; 
i 


i 
i: 


gE 
F 


i 
i 


| 


ae 
liz! 

E 
te 


i 
i 
i 
My 


gun 
had to be kept within very small limits to ensure accuracy 


in range. 

The same sort of difficulties were encountered in the 
large majority of munitions required for artillery, and it 
is @ matter for great congratulation that our manu- 
facturers, both heads and workmen, rose to the occasion 
ee prowwced wae ot o> eae A po Aa ed 
necessary quantity. I cannot hel + many 
of these troubles should never teive existed and that 
consequently munitions in sufficient quantities would have 
been ready at an earlier date had more foresight been 
exercised so that arrangements would have been made 
for instruction in times of peace of certain selected firms 
and workmen in the making of such i ° 

, an stock of gauges should have 
It would be interesting to know what 
of all the gauges that were and 
been properly rowed Sos pee 
very serious. cause € unnecessary 
was due tothe fact that’ the control 


ing operations was beets 
engineers 
whose 


| 


i 


3 
BS 


ay 


fn cdnnection witty shell 
shifts I have oo 
laning machines were used for 
leny millions of shells were BH i 
the case of small cali the tubes 
were — instead of for ~ relie 
presses producing equally good results. 
Great ingenuity was = in of 
and fixtures, and many special machines Were designed 
to meet the conditions of rapid and accurate manu- 
facture of shells, for instance, or their component parts. 


Hi 

i 
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i 

ae 
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; 
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nf 
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5 
Z 
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f 
ef 
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: 
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war work on the methods of produetion, but time does 
not permit. It may, however, be said broadly that many 
firms ia stale coun learned to appreciate the 
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DETAILS OF 2-10-0-TYPE LOCOMOTIVE; PENNSYLVANIA RAILROAD. 


CONSTRUCTED TO THE DESIGNS OF MR. J. T. WALLIS, CHIEF OF MOTIVE POWER, PHILADELPHIA, PA., U.S.A. 





(For ‘Description, see opposite Page.) 
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be fulfilled at present ; in fact the gulf is wider than ever. 
It may be that the long duration of the war obliterated 
t influences and that they have been replaced 
, 2 ign influences. Cannot we hope, however, that 
seed sown in the early days of the war may yet 
germinate and eventually lead to the desired end, so 
that with the improved methods of manufacture and 
the better machinery now available, srithee gueeerals 
mutual confidence and team work of all in the 
works an era of prosperity may shortly dawn in this 
, 


country ? 
This leads to the consideration of the human element 


of | in industry, and I wish to call attention to the paper on 


the subject read by Mr. Ramsey at the Lincoln Summer 
Meeting. Hitherto this institution has refrained from 
dealing with subjects other than of technical interest, 
except & Miss Ashworth on “‘The Employ. 
ment of Women the War,” and a paper by B. 
H. Morgan, on “‘ The cient Utilisation of Labour in 
piven mere gee In my view the innovation is 
most desirable, and I feel that the institution has a great 
field of usefulness in this respect, but inasmuch as the 
Council has decided special meeting is to be held 

to be followed, it may be 


















Fig. 26. Fig.32.SECTION.S.T. 
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this Institution should bestir itself to correct this state 
of things. To read discuss papers, and to promote 
various social functions, such as summer meetings, annual 
dinners and conversaziones should not constitute the 
whole of its activities. I look forward to the time when 
this Institution will render far more useful services to 
the community and, together with its sister Institutions 
will consider seriously the ways and means.of showing 
to the public that modern civilisation is entirely de- 
pendent on engineering, using the term in its broadest 
sense, 





Exgcrrotytic Corrosion or Leap.—The question 
of using hard and soft lead in stills and coils was raised 
some years ago by Eckelt who reported a case of an 
ether still (in which @ mixture of sulphuric acid and 
alcohol was distilled) which had a in three 
days. In the Chemiker Zeitung of Octo 6 Dr. 
Oscar Schaal mentions that he had observed very bad 


instance, in thirteen hours. The coils were made of hard 
lead, the’ stills of soft lead, and the corrosion was, in 
iced i the still where 
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DETAILS": OF * 2-10-0-TYPE LOCOMOTIVE ; "PENNSYLVANIA: “RAILROAD...” 
CONSTRUCTED TO ‘THE DESIGNS OF MR.-J. T. WALLIS;CHIEF OF MOTIVE POWER, PHILADELPHIA, PA, USA. 
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consist of a rolled steel centre with a cast-iron | placed across the bushing, and the valve lap for these 
: gre Benen Faas ove Serer) ports 1 3 te. The valve bushings are shown in Figs. 
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ways, different in ‘ 3 in certain cases 
by i i Lay aa well os) Prowen. 
structural system, a oid, from a are, ey ee toa 
or a system 
In the case of a condensation of the artidice alec 
“ ” or the degree of in @ manner hitherto ‘uni 
a8 the degree of su Efrom illuminated 
must, of , always cone—varies to a ee: 
is the case are f ‘or the 


ges from the electri¢ arc, ? 
substance, ¢.g. barium sulpha: 
reaction between 
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every propery ofthe ce in the small volume 
arto 


his: ph phe 2, whe kinetic theory 


nomenon, predicted 
t extent on the for colohdal ax well a for molecular solutions, bas been 
of the sol. Fhe fem pnd ctractese 


the, cee ne ee oe pee = 


4 
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ion of the co 
in a direct-and 


ion Of e 
‘experimental way, that the law 





p of the ssople stern, growth of entropy only holds for macro- 


of a ions. the ; ae 
proceeds from certain hete ies. in. light ; the Ty | oma, t. me en oon directl Poveneas’ A iNet a ie 
centres’ or n . As such sitet & great part determining Oey Secity 
ae pasticles! of be w seal pestle ee ¢ tre light of ic the di “Of these cases one a a 
the condensatio 9g _ or of pl een tin orev ek a the ig donee ng gold on the particles, thus 
cles when | ' xerted on the by the sur- ir size. This method ~ been 
a on al ld par or gas ion®y egy r ions in} ig meters “when they move the influence |. plied ta to sols of , dit all the metals, and sto sols of 
gases at low doen ee or complex} of a force is a means of in ion’ that is now oftem sulphides. . If the quantity of: jag perticle 1 is 
molecules, e.g., fog-formation in t high degrees| used for the determination of size of the parti knowal it is oy to! calculate the jus in the usual 
of supersaturation, be manner in whigh theao.gpola In some cases, ¢.g., when 4 sol is filtered through a merfi- menner:. ’ 
brane of colloditm or gelatin (ultrafiltration), the con-| In most colldid-salutions-end-precipitates-there are 
i icles of various sizes, and the aly the mean size 
Verte be able to determine not only 
pap gh real of the sol, e.y., the law 





T ae , the proteins, 
are sided all ogioelly ndenaation, ‘bat no pong 
of this process”are | mowers 
of this prootesre kagwny ‘Phe that even the 
molecules are, from a purely mical point view, | the 


condensation “produets. 
In case of a dispersion progess, there is always work 


calli ide on mpm me pits yw 
‘If a colloid is from @& great 


quant er? Ab atl medium by such a membrane, 


diffuse through the 
purer state—Graham’ 


arly dissolved ‘substances—the 


stalloids 


Jeaving a colloid of a 


en ees one 


the distribution of the various sizes of howd oy 
lly, we r two phenomena, the study 
Fuad not, it is Pre enable us to carry out 
measurements of the 4 which, in 
spite of that, are of great interest in judging of. the 
structure of colloids, viz., the visedsity on the one hand, 
and, on the other, the adsorption and the accompanying 
phenomena, viz., thé cataphoresis and the Sectric 
endosmo: 


se. 
to be ‘ormed against the surface tension or the | spherical and — i. say, See resistance is| The viscosity of a sol depends, in a manner not yet 
Paha teses Accordingly, such a process is, in|6a7rv, where » is the rng 7 the radius and v the | known, on the size of the particles, the concentration, 
isti to a msation process, a forced | velocity. If the force causes. the movement is| &c., but aboye-all om the nature of the particles. Some 
and not a neous ofé, We know very little as| known, ¢.g., gravity, ~S 7s may be calculated. sols, ¢€.9., ragtal hydrosols, suspensions of barium sulphate 
the relation between degree of dispersion and experi-| Thus, by meaguring-the velocity of sedimentation, | (Case I) have a viscosity only slightly renee | than that 
mental conditi When emulsifying fats and ae radius can be fo of water, but others, ¢.g., silicic acid. oil emulsion 
carbons, the tension may be We have— gelatin solution (Case i) have a iy many times 
additiouib{ emall quantities of alleaiiaior soe Grinding, nv greater than that of water. From the fact* that. sus- 
in oes not lead to a very of sub- nn Tl — aw) msions with undoubtedly s6lid icles come under 
division ssible to increase the latter b elved "1 og Ease 1, and emulsions with undoubtedly fluid partieles 
on indlifierent solid ai diluent which sae be diesol where # is the specific gravity of the particle, # that | come under Case 2, the conclusion has been drawn 
and removed, lea tthe disperse of the liquid, and g the gravity constant. F that at the fine “grained colloids. under Case 1 also contain 
the solvent calloid ‘oaphnr h been Even when no exterior forces are particles | solid particles and those under.Case 2 fluid ones. If 
prepared by phur with urea and in a colloid solution are in movement of the this be the case, measurements Of a Viscosity would 
the AV combination ot grinding | impests, trom the surrounding | This is the iat S eagitel nea@0t onegrtaining. se State of aggrega- 
and chemical effects om the material may also | 80-called Brownian movement, which has attracted | tion of the su of the particles. Recent investiga- 
It seems that, in many cases, a prevention of the .|80 much attention of late. According to the kinetic | tions indicate, er, that the case is far more com- 
gation bt-.the’ additions}theory--of the Brownian. movement, which has been| plicated. Small particles probably have relatively 
ought to re  & of high disperse | fully , whatever | thicker ny, @overings than nigher nN tie arated a 
eystomd by pos aaa. ite size and nature, has the same tory energy as a , the viscosity is > 
Bubbles it be regarded as a kind of | oleoule, é where ; constant, ‘T | Colloid im @ coarser hg vi the _ a 
colloids [or oe On—spenencemnty <r ie he-om e Sn aaa Ss i 9 
up sey form new the absolute temperature, and N the Avogadro constant. til diren weight 9... salp g., sulphur hydresols). When 
the phase oc poe geetogmeae gy ev Because of the resistance of the surro medium, erence between particles fluid is 
the non-continuous , and vice versa, The :| the mean value of the quadrate of the distance traversed Sued she ickness Of the water -coverings should 
“soap foam—air,” with the soap sdlution as 3 in the time Ty the particle is 2Ds, where D, he diffasion alter and, nae aneee of fact, the ‘yistosity is altered 
tinuous and the air as ak non-continuous phase, is RT 1 too. As the -water-covering increases, the particle 
on od gf surface reduction, i.c., con-|°°7stant of the particles, has the value HN Gxar{illect more and more like a drop of fiuid in relation 
into the system: “soap solution drops— * 7%.) 0 the surrounding medium and will, therefore, as far 
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Thus, if the displacement of the particle is measured, the 
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the molecules, 


In certain cases it is more con- 
venient to measure D directly and then calculate r 
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matter of —_ Graham, id Seaiery. 
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‘ore all degrees of diffusibility. 
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as the viscosity is concerned, a approach more and more 
to the limiting case which is represented by an oil 
emulsion. 
The phases—two or more in number—in a disperse 
ve a contact surface very largely relative to 
of the system. It is obvious that in such 
circumstances adsorption differs in strength. If an 
electrolytically -disseciated . salt .isadsorbed, cations 
anions are, of course, brogpnt are at the contact 
‘ace in équal numbers, but ‘the adsorption of the 


to ; 
way out of the liquid. The result is the formation of 


potential difference, 8 so-called adsorption 
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part here as in the molecular structural systems. 
greater number of the systems, and those of 
greatest importance too, are the ones whose 
phase is embedded in the other phase in the. form 
particles ; in the sequel we will only mention the 
of state in such systems, “The most important change 
of state is the uniting together of the single particles 
( Ty particles) into aggregates (secondary particles). 
ch an age tion often é 
formation of the particles. It may stop for various 
reasons after the aggregates have reached 4 certain 
size. The result:is a colloid with complex 
—# secondary colloid. If the i 
we may have two extreme i 
transition forms, a 
First Oase.—On or more of the following factors 
dominate, viz., (1) Low hydration of the particles 


(2) low number of particles per unit volume i) great 
difference in ific gravity between iquid ; 
(4) violent culling of the be m. — a ae 


The characteristic of this 


case is that no bridges are 
formed between the 


aggregates and that, in consequence 
of this, they fall to the bottom after having wn 
ppp ; the colloid is precipitated (e.g., coagulation 
of a gold hydrosol by the addition of hydrochloric acid). 

Wecond Case-—One or more of the following factors 
dominate; viz,: (1) High hydration of, the particles ; 
(2) high number of particles* per unit volume; (3) 
small diff in specifi vity between particles 
and liquid ; (4) no irring of m, 

In this case bridges 
and the particles arrange themselves into a 
dimensional network thro system : the colloid 
gelatinises (e.g,, the tion of a sol of silicic 
by the addition of hydrochloric acid, the setting 
warm gelatin solution when cooling). i 
forces the liquid is kept in the network 
strength. Measurements have shown that the liquid 
is under @ pressure of several hundred atmospheres. 
In many respects, therefore, the gelatinised colloid 
acts as a solid. 

There exist numerous transition forms between these 
two extreme cases. If the —— are not bound 
together by bridges into a solid, but still ‘reach miero- 
scopical size and possess a certain loose structure, one 
speaks of flocculation of the colloid (e.g., tion 

¢ may 


of ferric hydroxide by addition of ammonia). 
if such flocculent suspefisions 
of @ gel of' little 


be ers We br a if ; 
are Not 'to regarded as 

by the stirring of the 

movements alone of 


mechanical resistance shatte 
liquid. In Case 1 the 
the a should suffice. 
T the aggregation a > 
difference of potential between and © 
This may be effected by altering the ion 
Hence ‘one ‘of the ‘most important means of’ 
or is: 





most important cause of 
particles is the decrease or the 


or 

opposite electric 

action-of anion and cation and their 

there will always exist, for 

certain electrolytes in relation to a certain colloid, a 

— of concentration within which a 
isa, 


they 
action. If a solely aggrega: elec 
o © ‘eatlold 4a tuoreneane ~e hoes: 


rownian move: 
for the kinetic of aggregation. 
With regard to the aggregation by electrolytes it 
has, in anew ition, been found that inorg es Megs of the 
same valency’ generally’ aggregate ually strongly 
ape. . This is due to some 
extent to r being nearly equally strongly adsorbed. 
When the valency of the aggregating ion increases, 
the aggregating effect rises very rapidly. ‘The concen. 
trations of the ions K* Ba ~ Al * required to aggregate 
particles of As,8; to the same degree show the mutual 
poe od 1, 1/20, 1/1000. Thus the three-valent 
ts an aggregati power 1,000 times greater 
than’ the orth ws 9 These circumista: 
but-are not yet \ 
The aggregation may ‘be ‘reversible or irreversible 
7.e., im certain i may be , 
in others not. Some colloids (e.g., metal hydrosols)' are 


difficult to te, others (¢.g., sulphur hydrosols’ 
are Certain ions ; arg “eal 


which 
easily di 
pester prevents the particles 
r. 


ithe 


be 


ho 
ted. The water- 
uniting too closely 


ting effect of an electrolyte 





occurs directly after the | the 


particles 
goes on further 





ease no precipitation - 
entirel to the action of the ions. 
mutual colloidal reactions are of great importance in 
the economy of nature and in i " 
In the pre tion of easily aggregated colleidea't 
protective is often added in order to maintain 
. Thus the particles of a metal 
formed in the presence of a small uantity 
Ol ir otective colloid, are kept apart even w n the 
e 


is to dryness. The dry substance can 
, FE a ane yr water without any perceptible 


ng place (¢.g., commercial colloid silver). 
sof Becca Bs @ part, formerly 
over-rated, in colloid solutions with comparatively 


particles is the wth of the larger particles 
expense ‘of the smaller once. In a suspension 
hen this change of structure is clearly 
in the more sparingly soluble barium sulphate 
&n extremely slow rate. Formerly, 


bien SS = a omal bg rte sayy 





A gelatin bably consists of particles 
high peroontaxe of “dey substance,”” and a 
with a low percentage. In sol-formation water 

to pass over from Sr Bess to the particles, 
- he roby. disi 


att, 
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tly the ultramicroscope is not able, as, a, 
to make their primary particles visible. ‘More: 
these ane often packed together e closely that they 
from one another Rte = 
Seb cles Sates, ne © aaty we 
more success’ macroscopic perties o in 

and i s coe The elastic’ 
; seiitieeee part in ind oy, und ShSR ta tiga 
iy industry, an investiga - 
tion is, therefore, a matter ‘om importance, 
(We have not reproduced 57 literature references 
of the paper. ] 
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THE PRESENT POSITION OF THE MARINE 
“DIESEL ENGINE.* 
By James Riomarpsow, B.Sc} | @) 
result of the war, considerable gaps are to be 
the pro of many pursuits, 
ly to British marine engineer- 
KISSES 
connection with the development 
Diesel for mercantile 


expansion steam engine—most 

and epitly, produced by those manufacturing plants 
less to the duty of meeting the’ requirements 
of the fighting forces. 

In reopening the subject of the 
after its absence from the p 
for six , I propose to confine my remarks solely 
to the ae Bh issues, in view of the fact that at the 
moment so many shipowners, shipbuilders and engineers 
are this new prime*mover chiefly in its 

neral Conditions et present, 
resulting in measure from the war, make most 
the claims advanced in favour of the principle of 
internal combustion. Quite suddenly and recently for 
the mercantile marine, fuel oil has been very widely 
recognised as the most suitable combustible. Not the 
least compelling factors towards this marked preference 
have been the and wages movements ashore and 

Some fears are entertained 
distribution of liquid fuel, but with tra 
i and likely early development of ‘ 
substitutes, supply should continue to equal demand. 
Whether gro may be found upon which to base 
fears, all must be agreed as to the fundamental ty 
of conserving available supplies wf the exercise of the 
maximum economy. The of the oe during 
the war of strict discipline in natio interests has 
rendered easier the acceptance of the doctrines of 


even the most re 
Sieg oe ~ food cow teenie testes thee ae 
i ve now 

$ of internal comb: and more 

Diesel work has been undertaken at home within the last 

few years, due to submarine oevall es | than 
in revious i Many of the salient pointe, 

now. appucnisted and’ growtas takemas Er Aen 

and met by the technical itetature increasingly available. 

Recent experience with the most modern and econo- 

mical steam installations applicable to merchantmen of 


ve of men 





Sobers tua can 


tion | the war. Whilst out 


t part, | and 
in this 


regarding supply and | not less than 
ing to: 


values must be iven to the various forces in operation. 

é re yet ro mipalty : t wi 2° com- 

° or principally upon a few many 

no doubt early be found. The large 

number of factors entering into this question is sufficient 

alone to its nature. important of 

these are lubrication, alignment of shafts, coincidence of 

helical ma and of seg rag eee 

Vibeatiots. all of which ploy parts. The promat 
oO ic. . 

sition, however, is such as to give the Diesel engine 

ter than ight otherwise have 

achieved, in spite of the somewhat retrogade step from 


rotary to reeiproeating motion. 
past record of the oil engine at sea shows in a 
manner the relative success of the four 


i plied to si acting engines. Table f of 
perayesve Diesel serves only to indicates 
few of the notable 8 which have been produced. 


A number of these have, unfortunately, been lost 
ee ee 
these are isolated cases. 
ioaia sae Sie earran mees, 
interesting units of co size 
importance ; of one type our-cycle slow-running 
alone 122,000 Lg eistenm, 
the figures from i as given 
, ahd in bu uent data, it must be empha- 
sised that the majority of engines are rated at power 
than can be ently and contin 
sustained at sea, and ioularly is this q 
when i the figures 
t e machinery. 
Experience 


wi 
The 


i 
: 


d the war with submarines also 

. compactness, wer r 

unit’ volume of ship occupied by int 1 ae ios 
machinery were the chief considerations, the four-cycle 


yeneiate ay" ayreoel pone | to meet <n, cequienmnante, 


-oyole engine was . 
for. marine sett prior to 1914, but for submarine pro- 
putaion dr war this system was gradually dropped. 





&c., | su 


The utilisation of ecompressei air is most 
fhe rinaint oo f the Ha a ee 
° 8 van oO. 80. -1n, nm me 
where co ph ytey gm a injection, 
end is’ required for supplying manosuvring > 
is that compressors are not part of the main pro- 
pelling not to run continuously 
at sea, Sea a plant, where 





_ * Paper read before the Institution of Engineers and 
Shipbuilders in Scotland, October 19, 1920, 





removing oil and moisture from the air is and 
in of injection a suitable valve 7 poduees 
Ea, seteess peuee without medium or 
‘ef com: 4 
The other { ntal of injection, the measuring 
of -the oil fuel, involves the most delicate 
associated with the Diesel oil fuel 
pumps and controlling gear, sit faa injection 
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RB AS eae 
, art wit begae « 1 an 
bas nob ead TABLE, I =maate, DIESEL SHIPS, : 
. a + tor Tem i) gw 7 bw Ti 
(oe wl « nd 2 3G rg . bg 
ae SA ee Veil halal a ot erat 
Date.| Name of Dimensions, Makers of Machinery, Type of Engine, $ + = i: a Z i. 
Vessel. ; : oe p. g ¢ +) Pay | By 
4 a a Weyl: Fe , Bade = 4 og 3 
) BA gh LES) ae | £1 35) 5 aa | 8 
‘ evitt - coal z = a ais aA iz 
1910 |. Vulean 11,200 dispt. 208 oa is | W 1 | Singiel 4 8. : ere a ma 79-0,| 99:0 
us \. he er! ‘> 6 pa i i : : ‘ 
1912 10,000 dispt. 4 53 4 B and Wain | B pad Wks Tria 458.A. 1380 ‘bso H 130 zt 1-38 140 | 670] 75:0 aes 
1912 | J 10,000 d* 4 os Foal om ..| Burmeister and Wain . 48.A. 1, Agee 8 130 28 1-38 140 670 | 75-0 8 
1912 eee 6,500 dispt. 350 27° | 8 Peat $x -+| Sulzer’. 4) - +) Dwin | 2 8.A.)'1,200 4 212 b | 0268} 1°44) 160 | 91725 | 78-0103 -0 
1912 | Juno % dispt. 258 46 28 wi wg Wer ? tide : 4°8.A.} 1,460 | 1,100 6 183 21 3! 1-87 125 820 | 84-0 |111-0 
1913 | Siam 13:200-diept. 410. «55 Dermdser and Wain and Wain Tee 48.44 1,580 | 1,350 8 169 4, $1 1-34 125 660 | 77-0} 90-0 
1913 | Wotan’ ..) 7,060 dw. 404... 52) a Reiherstieg .. +} Carels: .. a“. Rage 2 §.A.) 2,100 | 1,650 6 275 23 43 1-83 650 | 64-0 | 81-5 
1913 Mpave end 7,000 dw. 400 53 Krupp .|, Krupp ° 2 8.A.| 1,600 | 1,200 6 200 l 31 1-69 135 720 | 66-0 | 88-0 
1913 | Arom _,.| 5,600 dispt. 360 47° 27 | Swan Hunter es Bay ae “Nep-'| Twin} 28:4.) 850] 600°) 4 | 150} 173% 83:4 1-91 | 120} 660 |'64-0 | 90-5 
1914 | Fionia 7,000 dw. 305 68 30 Burmeister and Wain’| ‘Burmeister and Wain | Twin | 4 8.A.) 2,140 | 1,600 6 266 2 #34 1-49 100 720 | 74-0 | 98-0 
1916*| Abelia .| 5,600 dispt. 860 47 27 | Wallsend Slipway oe Twin |'28.4.| 850} 600 4 150 17 1:91 120 660 | 64-0 | 90-5 
1916 | Trefoll ..| 4,5 280 89. 284.| Vickers Vickers... Twin 48.4] 1,000] 750] 8 of} a7 | ‘a7 | 1:59 | 150°} 675 | 81-0 |108*0 
1916 | Hamlet. .|10 360 56 A 8 Polar ..- Py rt 2 S.A.| 2,300 | 1,650 6 276 24 86 |°1-5 120 720 | 67-0 | 98-5 
1918 Se 8, lw. $878 50% Ansaldo San Giorgio Tit as ar Twin | 2 8.A.| 1,450 | 1,100 4 275 244 355 |°1-48 100 590 | 64-0 | 84-5 
1919 ca. 19,000 dispt. 460  55§ 36} | Harland and ‘Wolff... Burmeister and ‘Wain | ‘Twin |-4'81A. 8,200'}2,625| 8 | 328] 30 | 434 |.1-44.|. 125.|..880| 74-0} 90-5 
1020 | Afrika dispt. 4456 60 42 Burmeister Wain | Burmeister and Wain | Twin | 4 8.A.} 2,250 | 1,700* 6 283 ‘3h 1-55 115 | ; 865 | 65-0 | 86-0 
1020 | Glenogle . ./19,000 dispt. 502 62 274 | Harland and Wolff... and Wain | Twin} 4 S.A.) 3,200 | 2,625 8 328 45 1-55 115 865.) 75-0.) 91-5 
1920 | Fritz + fin akg pr it — and Vi ~-| MAN. * ae Ea 2 D.A.| 1,250*)_ 850 3 283) 1 28 1-48 110] 515 | 65-0 | 95-5 
1920 5, dispt. +4 26 New York Naval Yard M.A.N, ee 2 in | 28.A.| 3,200 | 2,500/ 6 416 25: 37% | 1- 130 | 810 | 69-0 | 88-0 
Hes | ee «ei Sa Sly Sy | Reape ee re fame Bea] bes ease] | a | BE| eee ER] dey ees (aes 
1920 6,500 dw. eo ae Werkipees ploisrnyy a abe Dwim | 48.43) 1400 } 2 Lose 6 | 175}. 22.) 39§.| 1:78.) 125.|..820 | 7470 | 98-5 
1920 er 14,000 dispt. 425 56%. 38 Vickers -| Viekers 7 «»| Dwin,} 4-8.A.) 1,620 | 1,260 6 208 244 39 1-59 118 767 | 76:0 | 99-0 
1920 | Fullagar . 500 dw. 160 282 11s} Cammell laird , ...| Fullagar »+| Single} 20.P| 660%) 500 4 125 4 20 x2) 1-43 110 367 | 73-5 | 92-0 
* Approximate. S.A. = Single-acting, D.A. = Double-acting. 0.P. = Opposed piston. 
TABLE II.—Susmarive EnciInes one pomp.pen ay ylinder is now almost universal for marine 
(excepting where solid injection is used), and only 
BHP. | No. of | BHP, | ‘Diam Ratio. M.B.P. | in this way can the maximum security against a large 
Mukers of Engine. | Two or Four-Cydle.’ | per of | Stroke: |! Stroke} R.P.M. | Piston | ., fp | Pereentage of overcharge and overload in one or more 
Engine \Oylinder. Bore” Speed. | “Rasis.” of the cylinders be obtained. These individual pumps 
* | therefore, become of saanvely omy size, Even. with 
seperate pumps, contin care intelligent super- 
in. in. oe ae Prngpaad be nee to — ey that the deliveries 
Vickers 4 single-acting ‘ i 12 100 ia 45 1;085 380 950 84 pee! a should = overloaded o ee the. eto 
Schneider fe H single-acting 8 200 1 173 1-1 330 975 67 of disninished deliveries? deteoti 
ereve single-acting 1, 6 266 7 ~~ — 350 oo ee rom vely working pum 
M.A.N. B= penn . 1,750 6 290 | 208°} 20-8 | 1-0 380 | 1,815 | 85 ° | Means are now gene saporelly Beer provided whereby any pansp 
MAN. ‘ ' 3,000 10 300°} 20-8 "| 20-8 | 2-0 390° | 1,350) 86 | ean be out out and overhauled whilst the re 
Tosi 4 single-acting 1,500 8 188 18} 234 | 1-27 300 1,180} 79) | im a n. 
eri Diesel engine pamnnine e, heavy ead emponarre 
part oe in, comparison wi its steam riv ven 
TABLE Ill. —Exregoeenrat Enxonvns. ine joss rondo in within. the laa atx 
‘ ears, it can nitely t there n 
No.of | B.H.P.| Diam. Ratio MEP. eral 
Makers or Owners. | Two-.or Four-Cycle. | _ per cofhtter loyictade | MTom] Stoke] RAR.M | ‘Piston |p St p Sededbapieen tieet matenaree —— mn oe] 
ra gen 3 Bore. ote continu The, factors opposed toa, reduction of 
these disab ities and rendering difficult the path toward 
ft. per the higher powers now desired; are the temperature 
in. in. min. gradient through the metal surrounding the combustion 
Sulzer 2 single-acting 1,600 1 1,600 399* 434° 1-1 115 1,000 108 | chamber and the fact that the major portion of the 
Kru 2 double-acting 2,000 1 2,000 _ _ _ _ _ - material of the engine is only utilised lee a small fraction 
M.A 2 double-acting 6,000 8 2,000 a 4 1-32 160 | 1,110 76 |of the running time. The former refers. particularly 
Doxford : paste ge aE et 4 1944 |204 x2 tidy 1 pa 2 | the two-cycle, and the latter to the four-cycle engine, 
Still 2 qeettecking 350 1 350 36 163 120 on, 63 where three-quarters of the running time is idle so far 
' 33 | ®8 power output is concerned.. Moreover, of the one 
—| power stroke per 2 revolutions, only one-half of this 
96 | stroke, or 12- Eounoran. of the cycle stresses the parts 
Admiralty 4 single-acting 300 1 300 20. - 20 1-0 390 | 1,300 97 |of the engine comparably with their strength and 
scan i . 
* Approximate Pb unique economies possible by the adoption of 
TABLE IV.—Comparison oF Runnine Costs oF Dresky Sures anp Sream Surrs or 1,0(0 at ennenke of forgoing "all the eke ebaninee 
Brake Honse-Powen. derived from using the most flexible known power- 
mmerine so gee A pap 
Singlo-Senem, © appreciate type of stressing to which the main 
Single- -Reduction Geared, iprocating, parts of a Diesel engine are subject comparison may be 
w, 1,000 8.H.P. 1,200 I.H.P. made with a steam engine of normal design and of equal 
PTT 1,000 3 HP power output. yeep savapd normal load with the oil 
’ sence engine is more than five times as great, and, furthermore, 
Coal. Oil. Coal | Oil the rate of application of this main load is i 
10 fue?) iY may combustion the normal 
‘ . : ‘ stresses are le to sudden increases calling for a larger 
45 15 1-1 1-95 1- 
4-82 16-1 11-8 25-0 my factor of safety, and design questions relating to the main 
145 483 364 750 540 ee ee ee eee 
1. 6d. 101. bil. 108. ht. 
1,595i, 2,4152. 3,5401, 38,7501. 5,4001. In regard to - vow Pa sg «sam gradient and the stresses 
Ms P 4 m. 3 ple mig Mg are lacking ; but, so far as they are 
751. 15 ist 291. 108. ar my Lahm a mri to nee that the four-stroke 
fi ; : rer ” Re aw engine advantages. In ingpendtx il. 
: 1 1 1 1 1 calculations are given we show that the tem Aemgeenaave 
: 38 2 2 2 2 + thro the metal of a four-cycle cy liner 
é a 3 3 3 3 3 and Sheneh furnace of a cylindrical marine boiler 
. . om ; 3 5 3 are substantially equal. In the former the stressing 
de 7 7 rs i "Fy is haere jeer and in the latter relatively steady. The 
: 1 ad wit ie & ae sone. upon this temperature —, 
9 18 10 18 10 are half as high again in the case of the t boiler 
due to the higher coefficient of expansion and modulus 
Total wages, 30 days —.« ot ‘ 19l, 2241. 10s, 195i. 2241. 10s. 1954. ape rm of steel as compared with cast-iron. With 
Total keep per 90 days, at 74, per day Dal Ide. | 80h in| 10eL | aBeh 10s. | r0en, | gue cylinder liner the | prarmarcory duties of guiding the 
Total wages, fuel, ofl and keep for 30 days. 1,0581. 108. | 2.7010. 8,866. | 4,1851, 102, | 65,7291. 100, | Power. os paegp gen raed n ypacsrees gy 
Ratio 1 1:44 vk+97 2-12 2-93 simple design of liner sr up to the present 
Net saving per annum of 200 days’ calling, Diesel over steams a 5,5708. 14,5201. 25,2501. with =a t a few exceptions, cannot be approved on 
Nora —In addition to the shove, the following are effected. ang tes tous -Connenatian, additional cargo capacit YP ge ng Seng = netinntion iobiTiaginonate oie 
OST ae tiandsby losses, les aanaing ahah higher average specd in a sea-way, reduced | 101 ol eer aneetl Engines ; Their Develop. 
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theoretical grounds, To obtain ea minimum value for} This can simply be accomplished, as is sometimes | Taste VI.—Cost of Fuel Oil and Coal at Principal 
the combined stress consequent upon temperature | the case, with the four-cycle engine, but imposes greater July, 1920, 
gradient through the metal and internal —— a | difficulties in the case of the two-cycle, where exhaust 
ribbed ‘and built-up form of construction must be adopted. ! and scavenging ports have to be accommodated in the Fuel Oil per 
Port. Ton. Coal per Ton. 
s. a, a d, 
250 0 186 0 to 200 
Adelaide 180 0 40 0 
Batavia 150 0 127 0 
Bombay 150 0 45 0 
Buenos Aires 0 170 0 
California 62 0 to 92 0 oo. 0 
Christiania 4 0 210 0 
Calcutta 250 0 25 0 
Cape Town 220 0 46 9 Transvaal. 
bo 150 0 102 6 
Curacao 80 0 125 0 
Glasgow 0 115 0 Welsh. 
Hong Kong 150 0 1156 0 Welsh. 
vana 142 6 125 0 
Karachi 150 0 4 0 
London es 250 0 115 0 Welsh. 
Liverpool a 250 0 116 0 Welsh. 
Lisbon . 250 0 160 0 
Madras ° 150 0 6 0 
Melbourne. 180 0 35 «0 
New Orleans . 58 2 40 0 to 68 0 
New Work . 47 6 556 0 te 8 OO 
bang 125 0 127 0 
80 0 42 0 
Port Said 250 0 186 6 
ma 75 0 125 0 
WES 220 0 160 0 
Rio de Janeiro é 250 0 185 0 
St. Thomas .. ow 160 0 124 0 
Sydney va ae 175 0 21 3 














Average price per ton: Ooal — 104s.; fuel ofl = 101s. 


cylinder, Computation of the high stresses with the 
two-cycle cylinder in way of sca air-inlet and 
main exhaust ports is extremely di t, These are 
boulhd to be very considerable in view of the high velocity 
of the exhaust gases and the eee rate of 
heat transmission from these gases to the 8, and are 
further intensified by cooling and disto effect of 
the entering scavenging air with the nor two-cycle 


a ‘a better re ames of bear yyy be mye is achieved 
wi four-cycle engine, two-cycle single-acting, 
the four-cycle Toabie-cotine Seasee teh pistons con- 
struction, the two-cycle double ri ay 8990 or the 
combined effect of oil and steam as with “ Still’ 
engine are put forward, However attractive may be 
the mechanical arrangements so facilitated, the Diesel 
oil engine is a complicated machine highly loaded 
stressed by high-pressure combustion wi the cylinder, 
and short cuts to achieve reduction in space weight 
pi poy Paani + Bodeaiganbaden’ wired deed om 
‘unda"nen’ more especial! respect of rate of 
heat transmission, are not violated. 
The foregoing conditions of design of the Diesel engine 
revent it from being a cheap and light prime mover. 
experience, better ma 8, more efficient 
tilisation of such as are required to cope with the 
of the cycle, together with standardisation, will 
in due course effect a reduction in these disabilities. As 
an example of the possibilities of constructing e 
of ee with the same unit cyli \. 
Loar Mcageh neers wee gy oF wo Ny eight 
cylinders giving respectively 400 ree-power, 
600 brake horse-power ond 800 brake horse-power 














tively. 

t present the cost can be stated to be from 25 per 
cent, to a per cent. — adm ng — Sanhaed 
ing on the type of auxiliaries applied to oil-e 
ship, and whether comparison is made with re ate | 

or double-reduction turbine steam machinery, T 
Fie. 2. . Exgut-Cytuyper Tost Marne Disser Encnrve, 800 B.H.P. higher cost is minimised in effect by the greater jr 
rs capacity sometimes ble by the ado 
° 











f oil engines, or alternatively by the fact that a smaller 












































TABLE V.—Comparison or Ruwwive Costs or Diesen Sures anp Srzam Surres oF 2,400 Diesel shi 
-engined ship serves to give earning capacity equal 
Brake Honst-Powse. to a steamer. The economy of operation Toesible with 
the oil engine is such that, reliable Pong 
Single-Screw, Single-Screw, the extra cost is speedily balanced b imevenaed 
Fates Double-Reduction Geared, ng, profits obtainable. Tables IV and V cate in two 
eee ices!’ 2,400 8.H.P. 2,000 LEP. cases the nature of the comparison, The total saving for 
2.400 B.H.P. 200 days’ sailing per annum by installing Diesel instead of 
' Coal. Oil. Coal. | Of steam machinery is given for wages and , fuel 
tanks bisip ower, tnd slew p ane ef 600 beste bent 
* * 5 : } , ra. -power, @ ship ,400 rse- 
Coat ption wows nae ape = en’ aT: ioe ohs a3 Pitty xe power; twin-screw in the case of Diesel engines and 
Consumption, tons per 30 days ‘ piel: 2 ihe tee “se 1,158 40 1,575 1,135 cam egtenr ed in the oe epee ¥ No Sale cen a 
ice r ton ee oe oe ee oe o-” ° 5 . . '° made regarding generall possi , 
Cost of fuel yer 30 days br m oe a --| . 8,828. 5,7901. 8,4901. 7,8758. 11,2508, the most important of which is additional cargo capacity, 
Lubrlosting m souaten. gallons per day vi “s 21 ait 8 P, 5 no stend-by losses, and higher average speed, more 
2 per on.. oe ee ee - e 8. i i ad 
Lubricating oil, cost per $0 days 1571. 100. | 22%. 10s. | 221. 100, | 971.108. | 87. 108 ie Tes — a heen | ~ Bd dan a 
ar: Chief engineer t 1 1 1 1 1 lubricating oil, w: and keep are, it will be admitted, 
Assistant engineers 6 3 3 3 8 sufficiently at ve to merit close attention by ship- 
Greasers .. ‘is 3 3 3 8 3 owners to the Diesel system of propulsion, when full 
Firemen _ 9 6 9 6 comparisons can readily be made to meet the specific 
Trimmers .. = 4 ~ : 7a case of any particular type of ship or trade. us 
aera > moa oe : 2 “t _. be The prices of oil fuel and coal at various ports given 
Total engine-room staff 12 21 14 21 14 in Table VI may be referred to. tes 
, That after ten years of experience, keeping in view 
a lind MM RT Boe: wn ere Mesa se = peptone = oy beained with the Diceel <ngite will 106 be poe heey 
° will no ls 
Total keep per 80 days, at 7s, per day oo bq od 128. 2202. 10s. 1471. 2202. 108. 147. The position of this new prime mover is not t, | 
Total wages, fuel, oll and keep for 80 days .. .. _-.| 4,064. | GALSI, 10s. | 8,924. 10s. | 8,6191. 106, | 11,0001, 10s, | SuMisiently secure for shors cule towsnds the Ngee 
Ratio... na - - th a oe iv 1 1°47 2-04 1-95 2-68 the most ul consideration. The available knowledge 
Net saving per annum of 200 days’ sailing, Diesel over steam _ 18,6501. 80,3902. 27,6451. 48,8501. demands that oil engines shall be rated at a moderate 
power-output 1 ed unit of swept eles aaa he 
NoTs.—In addition to the above, the following savings less demurrage, additional cargo capacity, | Consequent -temperature 
less accommodation for ~~ room staff, no wand kane ton deuutan™ datos bighee verea speed in a sea-way, seteeed stresses in the metal e to combustion temperature. 
fuelling appliances required, &c. _| Ample strength and rigidity must be given to those parts 
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that are stressed by the of the cycle, and a high 
quality of workmanship is essential for all the principal 
units. So long as labour conditions do not very appre- 
ciably change, the Diesel oil engine will increase rapidly 
ini , with the full isation of the enormous 
advantages of liquid’ fuel as a marine combustible. 
Satisfactory distribution of fuel throughout the world 
seems assured, and any future shortage will first affect 
those plants less able to compete in regard to economy 
of consumption of liquid fuel. Powers up to 6,000 brake 
horse-power or even 8,000 brake horse-power per ship 
with twin screws (500 brake pres, rote per cylinder) 
can be looked for in the very near future, and gradual 
increases will take place successfully by short steps 
consolidating each advance as gained, before pr i 
te the attainment of higher outputs. 

Table III gives a few particulars of the largest single- 
unit and experimental engines built up to date. Below 
800 brake horse-power to 1,000 brake horse-power per 
cylinder, it can now definitely be stated that there are 
no limiting conditions. With increasing size of cylinder 
altered methods of construction will be called for to 
minimise the effect of temperature gradient, and may 
even be compelled by marine requirements in order to 
reduce size and weight. 

Under the entirely new conditions now operating it is 
pleasing to reflect that at home there are under con- 
struction a larger variety of types of marine oil engines 
than in any other country, indicating an mgs Og 4 
and progressive policy of determined trial. This is 
inYstrong contrast to the apathy with which we were 

before the war. xperience in due course 
with these engines will go far to enable relative values 
to be given to various systems and types of construction. 
In time, a few may be eliminated, as has been the case 
with other prime movers, but the majority will remain 
until gradual development and increased application 
enables a higher plane of performance to be reached 
when the issue will become narrowed down. 

In the future the claims of the Diesel-electric system 
of propulsion will receive much more attention than 
hitherto, and this may prove the most secure path towards 
high power, Whatever the merits of steam-electric marine 
installations, the case for the Diesel-electric, so far as 
the mercantile marine is concerned, is much stronger. 

The longed-for internal-combustion turbine does not 

et appear on the horizon. The relative inefficiency of 


h-pressure turbo-compressors, the losses consequent | 


upon the transferrence of the working medium from the 


compressor to the turbine, and the difficulties experienced | 


pe on te materials when peng ote oe sory d 
to igh temperatures necessary for economy, have 
so far been insuperable barriers to development. 

What the future holds in store t f 
Sufficient for the moment is the fact that there are 
many known problems with internal-combustion engines 
to which only at best comparatively clumsy solutions 
have so far been found, Improvement of the present 
state of this science calls for the highest efforts of engineer- 
ing skill, and the time has arrived when energy and 
enterprise expended in such a direction may look ex- 
pectantly for the just reward of a broadening application 
to marine work. 


eaated 





APPENDIX I. 
An analysis of Diesel marine installations under con- 
struction in September, 1920. 
The following ba ny are based on the published 
particulars of 184 ships and their machinery. 
1. The total tonnage expressed as deadweight capacity 
is 1,263,000 tons, divided as follows :— 


Two-cycle = 208,000— 
Twin-screw, 144,000 tons deadweight. 
Single-screw, 64,000 tons deadweight. 
Four-cycle = 1,055,000— 
Twin-screw, 1,005,000 tons deadweight. 
Single-screw, 50,000 tons deadweight. 


2..The total brake horse-power is 405,000, of which 
326,500 is four-cyole, and 78,500 two-cycle. The 
indicated horse-power is in approximately the same 
ratio, 

3. Of the 325 engines comprised in the above totals, 
275 are four-cycle and 50 are two-cycle. 

4. The average brake horse-power per engine is 1,240, 
the four-cycle being 1,190 and the two-cycle 1,570. T 
average brake horse-power per cylinder is 210; in the 
ease of the four-cyole 194, and the two-cycle 309. 


APPENDIX It. 


CompaRison or Tae Tempsnature GRADIENT AND 
Spress my a Crtinpetcan Borter-FurRNacE AND A 
Diese. Evarve Crurnpricat Liner. 

Estimation of the temperature-drop through the 
metal of a cylindrical boiler furnace. 
Assume an evaporation from the furnace crown of 

15 lb. of water per hour square foot of heating 


ace. 

The number of British thermal units required to raise 
1 lb. of. water from a feed temperature of 191 deg. to 
391 dog. F. (temperature for a pressure of 200 lb. per 
square inch). 

The total British thermal units = 200 + 839 = 1,039. 

British thermal units per square foot of furnace = 
1,039 x 15 = 15,600 British thermal units per square 
foot. 

The. temperature drop to convey this heat-flow 
through a furnace shell of § in. thickness is 


T - T= Se 


where ¢ is thickness in feet, and K is the conductivity 
of the steel plate— 


15,600 x 27825 


T;.— Tem ——g—*- = 31 deg. F. 


This is equivalent to approximately 50 deg. F. drop 
per inch thtahenes, and a resulting stress of slightly above 
3,000 lb. per square inch. 

To examine the case of the Diesel engine liner. 
Assuming that 10 per cent. of the heat of the fuel passes 
through the cylinder liner, and that the ratio of maximum 
to mean heat-flow is 2-5 to 1, with’ a consumption of 
0-425 lb. per brake horse-power per hour, the heat-flow 
becomes, 

10 


0-425 x 18,000 * a x 2-5 = 1,920 British thermal 
units per brake horse-power per hour. 

With an average piston speed a fair allowance of liner 
surface e to the combustion gases per brake 
horse-power is given by 9 brake horse-power per square 
foot. 

Using the same equation as above and considering 
a liner of 1 in. thickness— 


1 

1,920 x 9 x a5 
Oxé¢.* 12 
a 3g = 5 deg. F. 


per inch thickness and a stress of about 2,000 Ib. per 
square inch, 


T; -T2= 





i oon i ak oa d tie Rig Ths 
industry expan y during war. 
process used in this country is not the nitro-process of 
Chardonnet, nor the German i 

but the yee ay 9 
pulp, and not cotton. chee Pp now 
costs. 100/. a ton, against 12/.in 1914, English viscose silk 
is at present put on the market at considerably lower 
prices than other artificial silks, The pulp, is con- 
verted into alkali cellulose by being steeped in 
strong caustic soda; the wet sheets are oxidised, 
the product is changed into xanthate by treatment 
with carbon disulphide, and the viscose, dissolved 
in dilute soda, is then squirted through fine platinum 
tubes into the spinning baths, the coagulating medium 
of which is varied so as to secure lustre and 
dyeing affinity for the silk fibre. When the tubes 
are replaced by fine slits, “ribbon straw” is obtained 
which is not twisted. Mr. L. P. Wilson (Journal of the 
Society of Chemical Industry, August 16 last) estimates 
the actual daily production of artificial silk in Great 
Britain at 10 tons; in the United States this figure is 
greatly exceeded, but not on the Continent. Artificial 
silk is also made out of cellulose acetate, which is not 
now in such great demand for aero e dopes as during 
the war. As the acetate is not soluble in water, it can 
be squirted into water, but the acetate fibre only takes 
basic dyes, and some of the organic compounds which 
soften the fibre when added to the water, also decom- 
pose the indanthrene vat colours, which are popular 
on other fibres owing to their superior fastness. On 
the other hand, acetate cellulose is a good material 
for electric insulation. These statements ——— 
cellulose-acetate silk were criticised by Mr. Briggs, 
the British Cellulose Seman (see the Journal quoted 
of August 3I and September 15). 


Ernstern’s THEORY OF Retativity.—The significance 
or relativity problem was well c in @ non- 
mathematical public lecture, delivered on October 11, 
at University by Dr. G. B. Jeffery, M.A. The 
sage of Ptolomzus, he pointed out, made the Earth 
the stationary centre of the universe. Copernicus 
assumed the Sun to be stationary, and thereby simplified 
the mathematical calculations without subverting the 
aspect of the problem. Later it was found that the Sun 
was moving, and that the fixed stars likewise had their 
own motion and hence could not serve asa stationary 
frame of reference in space. Meanwhile the ether 
had been accepted as pervading the universe; the 
Michelson-Morley experiment proved that we have 
no means of deciding whether or not we are moving with 
respect to the ether; that frame of reference failed as 
well, therefore. Practically we were confronted with 
the problem when we tried to synchronise two clocks 
one of which was moving, by signals travelling between 
the two clocks. For an observer outside, the moments 
of arrival of the signals would not be the same as for 
the observer travelling with the clock. Similar con- 
siderations affected measurements of lengths in the 
direction of motion and in other directions. Again, 
if we imagined two people travelling in opposite directions 
carrying apparatus such that electric sparks passed on 
their ing, each of the two would imagine that 
the spherical electric wave produced by his spark would 
remain concentric to himself—which was impossible to 
any observer outside. Or if each observer were sur- 
rounded by a spherical mirror, the man travelling west 
would imagine that the western portion of the sphere 
was illuminated before the eastern portion. Passing 
to gravitation, Dr. Jeffery showed that the person 
surrounded by a gravitational field would be unable 
to say whether vitation pulled him and things 
downward in accelerated motion, or whether he was 
being carried upward by an accelerating force. From 
this point of view the three crucial tests of the theory, 
viz., the movement of the perihelion of Mereury, the 
bending of a ray of light by gravitation, and the apparent 
shifting of the Faunhofer lines in the Sun compared 
the spectrum lines of a terrestrial source, might be con- 
sidered, as Dr. Jeffery proceeded to show. The argu- 
ments implied the insufficiency of Euclidean geometry 


whi 





to deal with these problems. 





CATALOGUES. 

_Blectrical Goods.—-The Sun Electrical Company, 

Limited, 120, Charing Cross-road, London, W.C. 2, send 

catalogues dealing with ironclad switchgear, and also;a 
comprehensive list of wires and cables. 

Oil Separator.—The trap for separatin 


oil from 
exhaust steam made by the Griscom-Russe! 


Company, 


90, West-street, New York, is very clearly illustrated 
and described .in a special catalogue. 
are easily withdrawable for cleaning. 


The baffle plates 


Graphite.—A catalogue of the very numerous graphite 
—— made by the Graphite Producte, Limited, 218- 
Queen’s-road, Battersea, London, S.W. 8, contains a 
carefully stated discussion on phite as a lubricant 
which is worth attentive reading by engineers. 
Hlectric Motors.—A catalogue of polyphase induction 
motors, of the squirrel and slip ring types, which 
i ) mye ae Peebles and Co., Limited 
o ceo ge pep full specifications, oe of 
ratings, m useful explanatory matters relating to 
these machines. 


anton” ag aug equipement event for 
arge aeroplane factory o i y the Crossley 
Motors, Limited, Heaton Chega mete | Stockport, during 
the war is i in a four-page sheet issued by the 
makers, the General Electric Company, Limited, Queen 
Victoria-street, London, E.C. 4. 
Electric Switches.—Oil switches for controlling and 
protesting feeder circuits, transformers, &., arranged 
direct or remote operation, and with many com- 
binations of trip i are the special subject 


‘of a catalogue received from Messrs. Johnson and 


Phillips, Limited, Charlton, London, 8.E. 7. 


Pumps.—Rotary with outlets ranging from 
1 in. to 6 in., and for = y- to 50 ft. and up to 100 ft., 
are shown in a circular issued by the No-Val i ing 
Company, Limited, 7, Gordon-street, B ord. In 
these pumps there are two revolving drums of equal 
diameter with two teeth on one and two recesses in the 
o 


Electric Switchgear.—Messrs. Mavor and Coulson, 
Ur ceael ited, 1. a egg d Mile End, a a 
illustrating an iving full partic of 
industrial switch gear. As the number of items dealt 
with in the catalogue is very considerable, we would 
suggest the inclusion of a concise table of contents in 
future editions. 
.—A catalogue of electric motor hoists 
the General Electric Company, Limited, 
Witton, Birmingham, shows a mon hoist, either 
sl or self-travelling, made in six standard sizes to 
lift 5 cwt. to 2 tons. Other items included are a 
worm- winch ip twenty sizes to lift from 1} cwts. 
to 45 cwts.; a winch in seven sizes to lift 
from 5 cwt. to cwt.; a friction hoist in five sizes 
to lift from 3 cwt. to 20 cwt.; and a capstan in four 
sizes to pull from 10 cwt. to 60 ewt. 





Puatinum Finp tx Sours Arrica.—The report by 
Mr. Grindley Ferris on the big platinum discovery in 
the Cala district of Cape Colony is not yet available, 
says The South African Mining and Engineering Journal, 
but it is understood to be of a most favourable nature. 
The ore body is said to extend 13 miles and the values 
are extraordinarily high. The African Platinum Mines, 
Limited, are the owners, and several big Cape houses 
are behind the venture. The capital of the African 
Platinum Company, Limited, is, our contemporary 
understands, 150,000/. Inquiries made of those 
acquainted with the scene of the much-talked-of dis- 
coveries go to show that large areas occur carrying 
platinum in small quantities, in which are sectional zones 
of concentration. From these latter the samples giving 
the high ‘assays that have been mentioned, i.e., up to 
12 dwts: and 15 dwts., are taken. Enough has been 
proved to point to the possibility of the establishment 
of an important industry. The African Platinum 
Company have adopted the wise course of sending down 
Mr. J. R. Williams with adequate assay plant to test 
the ground as thoroughly as possible. It is of interest 
to note that in the Urals ore going 14 dwts. platinum is 
profitably worked, 


Removat or Borer AsHes.—The removal of ashes 
from boiler grates is sometimes troublesome and costly. 
According to a paper read by Director Scholtes of 
the Hibernia Colliery, near Herne, Westphalia, before 
a@ meeting of the Union of Electricity Works at Goslar, 
last September, the water-flush system adopted in that 
colliery five years ago, has given general satisfaction. 
Their boiler-house contains 22 boilers, all in a row. 
The ashes fall into open conduits leading, with a fall 
of 1-7 per cent., to a common tank; a centrifugal 
pump keeps the water, filtered through sieves, in circu- 
lation at the rate of 33 litres (about 8 gallons) per second. 
The tank has a capacity of 15 cub. m. The 100 tons 
of ashes settling in the tank per day are raised by & 
chain of buckets into a bunker from which they are 
delivered into railway trucks. The conduits are lined 
with stoneware plates from Mettlach, a district known for 
these products; these plates have not required renewal 
so far, whilst sheet iron linings, at first tried, did not 
last more than two months. The system does not 
answer for bituminous lignite fuels which do not take up 
water readily. Such ashes are removed either oy 
suction, when of dust consistency, or by chain-truc 
conveyors, Scholtes dealt with the problems in a general 
way. 








